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Trade Name: PainBuster
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Classification Name: Pump, Infusion, Elastomeric
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Vice President Regulatory and Legal Affairs
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Lake Forest, CA 92630
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1.0 GENERAL INFORMATION
1.1  Purpose of Submission

111  This submission is intended to notify the Federal Food and Drug
Administration that |-Flow Corporation intends to market an
intraoperative site infusion kit, the PainBuster™ Infusion System, that
utilizes legally marketed components for a new intended use.

1.2  Statement of Equivalence

121  The PainBuster Infusion System is a kit which includes components that
are legally marketed (either pre-amendment devices or devices that
have been granted permission to market via premarket notification
regulation).

122  The PainBuster Infusion System is substantially equivalent in intended
use to the Pain Control Infusion Pump (PCIP) (K896422) distributed by
Sgarlato Laboratories, Inc.

1.2.2.1 The Sgarlato PCIP kit contains an infusion pump produced
by Burron/B. Braun, B. Braun catheter and Jelco needle.

1222 The catheter and needle included in the PainBuster kit are
separately purchased pre-amendment or 510(k) devices
similar to the devices in the Sgarlato PCIP kit.

12221 An example of the catheter included in the
PainBuster kit is the B. Braun Perifix® Epidural
Catheter Set.

12222 An example of the needle included in the
PainBuster kit is the Jelco™ Catheter
Introducer Needle.

12223 The PainBuster pump is substantially
equivalent to the Homepump C-Series
(K944692) and Homepump Eclipse (K932740)
marketed by |-Flow Corporation.

1223 The PainBuster pump’s design is nearly identical to the
original Homepump C-Series, see section 2.1 below.

2.0 PHYSICAL SPECIFICATIONS AND DESCRIPTIONS
2.1 Description of Device

2.1.1  The PainBuster Infusion System is a kit that is comprised of an
elastomeric infusion pump, a catheter and a needle.
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The PainBuster pump is the Homepump C-Series with a new intended
use. The pump design is identical to the original Homepump C-Series

except as follows:

2.1.2.1 The PainBuster pump utilizes the same soft PVC shell that
the Homepump Eclipse uses.

2122 The two (2) outer natural latex bladders have been replaced
by a single thicker natural latex bladder.

2123 The PainBuster pump is intended to be used with a catheter
that is included with the kit.

2.2  Product Configuration

221

222

Models

2.2.11 P065005: 65 ml volume, 0.5 mi/hr flow rate
2212 P125015: 125 ml volume, 1.5 ml/hr flow rate
2213 P125020: 125 ml volume, 2.0 ml/hr flow rate
Each model consists of a kit with the following components:
2.2.21 (1) PainBuster pump.

2222 (1) Catheter

22221 20 G catheter, 11 to 40 in. length, polyamide or
nylon or FEP (fluorinated ethylene propylene)
polymer.

22222 A catheter connector is included to connect the
catheter to the distal luer of the administration
set.

22223 The B. Braun Perifix® Epidural Catheter Set is
an example of the type of catheter that may be
used with the PainBuster Infusion System.

222231 Product code: EC20-0

222232  510(k) number: K813186
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2.3

2.2.2.3 (1) Needle:

22231

22232

2224

22233

Components and Materials

All the components used in the PainBuster pump are identical to those used in
the Homepump Eclipse or Homepump C-Series.

_armary of Safety and Effectiveness
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14 to 18G, 1 % to 2 Yain. length, stainless
steel.

The needle may be a catheter over needle as
in the Jelco™ example below.

The Jelco™ Catheter Introducer Needle is an
example of the type of catheter introducer
needle that may be used with the PainBuster
Infusion System.

2.2.2.3.31 Product code: 4058

(1) Directions for Use (DFU)

The PainBuster Infusion System is a disposable device intended for single use.

OPERATIONAL SPECIFICATIONS AND DESCRIPTIONS
Standard Operating Conditions:

3.1

3.2

Priming Volume:

Residual Volume:

Operating Temperature

Test Solution:
Operating Pressure:
Head Height:

Accuracy:

less than 5.0 ml

less than 5.0 ml

31°C (skin temperature)
0.9% NaCl

9 to 14 psi

16"

+15% at 95% confidence interval

Flow Rate Performance Data: Testing occurred at 31°C and at the nominal

head height of 16".

65ml x 125ml x
0.5ml/hr 2.0ml/hr
Average Flow Rate 0.48 mlthr | 1.98 ml/hr
Std. Dev. 0.02 0.05
n 27 26

65ml x 0.5mi/hr: A twenty seven (27) piece sample produced an average flow
rate of 0.48 ml/hr. The resulting average is well within it's £15% accuracy claim.
The fastest infusion had an average flow rate of 0.53 mi/hr and the slowest
infusion had an average flow rate of 0.41 ml/hr.
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3.4
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125ml x 2.0ml/hr; A twenty six (26) piece sample produced an average flow
rate of 1.98 mi/hr. The resulting average is well within it's +15% accuracy claim.
The fastest infusion had an average flow rate of 2.05 ml/hr and the slowest
infusion had an average flow rate of 1.83 mi/hr.

Back Pressure Comparison: Testing was performed on the Homepump
Eclipse 65ml x 0.5ml/hr and 100ml x 2.0mli/hr to determine the effects of back
pressure on the flow rate. Testing occurred at the nominal head height of 16", at
a head height of 42" and at 3.1 psi. Ten samples at each back pressure were
tested. The test results for flow rate at each pressure for each product are
summarized in the following table.

65ml x 0.5mi/hr 100ml x 2.0mi/hr
Test Pressure 168" HH | 42"HH 3.1 psi 16" HH | 42" HH 3.1 psi
Average Flow Rate (ml/hr) 0.51 0.49 0.45 1.96 1.77 1.79
Std. Dev. 0.03 0.02 0.03 0.09 0.08 0.08
n 15 10 10 15 15 15

The average decrease in flow rates produced by the increased back pressure is
as expected.

Drug Delivery Comparison: The Homepump Eclipse 65ml x 0.5ml/hr has been
tested to assess how a 5% Dextrose solution affects flow rate. The performance
of the system is affected by the viscosity or density of a solution. The flow rate
was measured at 31°C. The resulting data is presented below.

Note: Local anesthetics have densities similar to normal saline (e.g. 1.0035 for
Bupivacaine).

65mi x 0.5mi/hr
Saline 5% Dextrose
Average Flow Rate (ml/hr) 0.49 0.46
Std.Dev. 0.02 0.02
n 30 15

65ml x 0.5ml/hr: The 5% Dextrose solution flow rate was 6% slower than
the normal saline solution.

Product labeling includes a statement as to delivery times and the possible
deviation from nominal.
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Catheters and PICC Lines: The Homepump Eclipse 65ml x 0.5ml/hr has been
tested to assess how a 20 G x 60 cm PICC line and 23 G x 28 cm epidural
catheter affects flow rate. The tests were performed at room temperature and
31°C at the nominal head height of 16". The results are summarized in the table

below.

Average Std Dev. Maximum Minimum
(mi/hr) (mt/hr) (ml/hr)
PICC Line Room Temp. 0.41 0.02 0.44 0.39
31°C 0.51 0.03 0.58 0.48
Epidural Room Temp. 0.38 0.04 0.45 0.32
Catheter 31°C 0.53 0.02 0.56 0.49

The PICC line and epidural catheter had no effect on flow.

4.0 BIOLOGICAL SPECIFICATIONS

4.1

Biological testing is in conformance with ISO 10993 Part 1 for all fluid path
components.

5.0 CHEMICAL AND DRUG SPECIFICATIONS

5.1

Compatibility
51.1 There are no specific drugs referenced in the labeling for the PainBuster
Infusion System.

51.2 The PainBuster Infusion System is intended for use with general local
anesthetics.

6.0 INTENDED USE

6.1

6.2

6.3

6.4

6.5

6.6
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The PainBuster is intended to provide continuous infusion of a local anesthetic
directly into the intraoperative site for postoperative pain management.

The PainBuster is intended to deliver pain medication percutaneously via an
administration set attached to a catheter.

The PainBuster is not intended for epidural, subcutaneous or vascular drug
delivery.

The PainBuster is single use only.

No testing has been conducted to determine the efficacy of the PainBuster for
the delivery of blood, blood products or TPN. The PainBuster is not intended for
the delivery of blood, blood products or TPN.

The PainBuster is suitable for use as an ambulatory device and is intended for
use in the home environment but not limited to use in the home environment.
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PACKAGING

71  The PainBuster kit components are packaged individually in either sterile Tyvek®
pouches or sterile Form/Fill/Seal trays. The components of the kit are packaged
in a sealed tray.

7.1.1  Packaging is suitable for either radiation or ETO sterilization.

STERILIZATION INFORMATION

Note: The catheter and needle components of the PainBuster Infusion System may be
purchased non-sterile and packaged by |-Flow or sterile from the manufacture. The
PainBuster pump and non-sterile purchased components shall be sterilized as follows:

81 The methods of sterilization are gamma radiation (Cobalt 60) or ETO gas.
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Rockville MD 20850

MAY 2 8 1998

Robert J. Bard, Esg. R.A.C.

-Vice President Regulatory and Legal Affairs
I-Flow Corporation

20202 Windrow Drive

Lake Forest, California 92630

Re: K980558
Trade Name: PainBuster Infusion System
Regulatory Class: II
Product Code: MEB
Dated: April 27, 1998
Received: April 28, 1998

Dear Mr. Bard:

We have reviewed your Section 510(k) notification of intent to
market the device referenced above and we have determined the
device is substantially equivalent (for the indications for
use stated in the en¢losure) to legally marketed predicate
devices marketed in interstate commerce prior to May 28, 1976,
the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the
provisions of the Federal Food, Drug, and Cosmetic Act (Act) .
You may, therefore, market the device, subject to the general
controls provisions of the Act. The general controls
provisions of the Act include requirements for annual
registration, listing of devices, good manufacturing practice,
labeling, and prohibitions against misbranding and
adulteration.

If your device is classified (see above) into either class II
(Specdial Controls) or class III (Premarket Approval), it may
be subject to such additional controls. Existing major
regulations affecting your device can be found in the Code of
Federal Requlations, Title 21, Parts 800 to 895. A
substantially equivalent determination assumes compliance with
the Current Good Manufacturing Practice requirements, as set
forth in the Quality System Regulation (QS) for Medical
Devices: General regulation (21 CFR Part 820) and that,
through periodic QS inspections, the Food and Drug
Administration (FDA) will verify such assumptions. Failure to
comply with the GMP regulation may result in regulatory
action. In addition, FDA may publish further announcements
concerning your device in the Federal Register. Please note:
this response to your premarket notification submission does
not affect any obligation you might have under sections 531
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Page 2 - Mr. Bard

through 542 of the Act for devices under the Electronic
Product Radiation Control provisions, or other Federal laws or

regulations.

This letter will allow you to begin marketing your device as
described in your 510 (k) premarket notification. The FDA
finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your
device and thus, permits your device to proceed to the market.

If you desire specific advice for your device on our labeling
regulation (21 CFR Part 801 and additionally 809.10 for in
vitro diagnostic devices), please contact the Office of
Compliance at (301) 594-4692. Additionally, for questions on
the promotion and advertising of your device, please contact
the Office of Compliance at (301) 594-4639. Also, please note
the regulation entitled, "Misbranding by reference to
premarket notification" (21CFR 807.97). Other general
information on your responsibilities under the Act may be
obtained from the Division of Small Manufacturers Assistance
at its toll-free number (800) 638-2041 or (301) 443-6597 or at
its internet address
"http://www.fda.gov/cdrh/dsma/dsmamai

html®".

Sincereély yodr

Timothy Ulatowski

Directo

Division of Dental, Infection Control,
and General Hospital Devices

Office of Device Evaluation

Center for Devices and

Radiological Health

Enclosure
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20202 Windrow Drive
( ﬂ*E‘@Dj@ )
® Lake Forest, CA 92630

I-FLOW

(800) 448-3569 (714) 206-2700

CORPORATION Fax (714) 206-2600

510(k) Number (if known): (Y7055

Device Name: PainBuster™ Infusion System

Indications for Use:

1.

The PainBuster is intended to provide continuous infusion of a local anesthetic
directly into the intraoperative (soft tissue / body cavity) site for postoperative pain
management.

The PainBuster is intended to deliver pain medication percutaneously via an
administration set attached to a catheter.

3. The PainBuster is single use only.

The PainBuster is suitable for use as an ambulatory device and is intended for
use in the home environment but not limited to use in the home environment.

5. The PainBuster is not intended for epidural, subcutaneous or vascular drug delivery.

The PainBuster is not intended for chemotherapy drugs.

7. No testing has been conducted to determine the efficacy of the PainBuster for the

delivery of blood, blobd products or TPN. The PainBuster is not intended for the
delivery of blood, blood products or TPN.

(PLEASE DO NOT WRITE BELOW THIS LINE - CONTINUED ON ANOTHER PAGE IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use ZS OR Over-The-Counter Use
(Per 21 CFR 801.109)

FOI - Page 13 of 162
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9200 Corporate Boulevard

MAY 2 8 1998 Rockville MD 20850

Robert J. Bard, Esq. R.A.C.

‘Vice President Regulatory and Legal Affairs
I-Flow Corporation

20202 Windrow Drive

Lake Forest, California 92630

Re: K980558
Trade Name: PainBuster Infusion System
Regulatory Class: 1II
Product Code: MEB
Dated: April 27, 1998
Received: April 28, 1998

Dear Mr. Bard:

We have reviewed your Section 510(k) notification of intent to
market the device referenced above and we have determined the
device is substantially equivalent (for the indications for
use stated in the en¢losure) to legally marketed predicate
devices marketed in interstate commerce prior to May 28, 1976,
the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the
provisions of the Federal Food, Drug, and Cosmetic Act (Act).
You may, therefore, market the device, subject to the general
controls provisions of the Act. The general controls
provisions of the Act include requirements for annual
registration, listing of devices, good manufacturing practice,

labeling, and prohibitions against misbranding and
adulteration.

If your device is classified (see above) into either class II
(Special Controls) or class III (Premarket Approval), it may
be subject to such additional controls. Existing major
regulations affecting your device can be found in the Code of
Federal Requlations, -Title 21, Parts B00 to 895. A o
substantially equivalent determination assumes compliance with
the Current Good Manufacturing Practice requirements, as set
forth in the Quality System Regulation (QS) for Medical
Devices: General regulation (21 CFR Part 820) and that,
through periodic Qs inspections, the Food and Drug
Administration (FDA) will verify such assumptions. Failure to
comply with the GMP regulation may result in regulatory
action. In addition, FDA may publish further announcements
concerning your device in the Federal Register. Please note:
this response to your premarket notification submission does
not affect any obligation you might have under sections 531
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Page 2 - Mr. Bard

through 542 of the Act for devices under the Electronic

Product Radiation Control provisions, or other Federal laws or
regulations.

This letter will allow you to begin marketing your device as
described in your 510 (k) premarket notification. The FDA
finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your
device and thus, permits your device to proceed to the market.

If you desire specific advice for your device on our labeling
regulation (21 CFR Part 801 and additionally 809.10 for in
vitro diagnostic devices), please contact the Office of
Compliance at (301) 594-4692. Additionally, for questions on
the promotion and advertising of your device, please contact
the Office of Compliance at (301) 594-4639. Also, please note
the regulation entitled, "Misbranding by reference to
premarket notification" (21CFR 807.97). Other general
information on your responsibilities under the Act may be
obtained from the Division of Small Manufacturers Assistance
at its toll-free number (800) 638-2041 or (301) 443-6597 or at
its internet address
"http://www.fda.gov/cdrh/dsma/dsmamai

html".

Siyicer¢ly yodr

Timothy
Directo
Division of Dental, Infection Control
and General Hospital Devices
Office of Device Evaluation
Center for Devices and
Radiological Health

Ulatowski

14

Enclosure
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I-FuaW . Lake Forest, CA 92630
LELOW (800) 448-3569 (714) 206-2700
CORPORATION Fax (714) 206-2600

510(k) Number (if known): ({75055

Device Name: PainBuster™ Infusion System

Indications for Use:

1. The PainBuster is intended to provide continuous infusion of a local anesthetic

directly into the intraoperative (soft tissue / body cavity) site for postoperative pain
management.

2. The PainBuster is intended to deliver pain medication percutaneously via an
administration set attached to a catheter.

3. The PainBuster is single use only.

4. The PainBuster is suitable for use as an ambulatory device and is intended for
use in the home environment but not limited to use in the home environment.

5. The PainBuster is not intended for epidural, subcutaneous or vascular drug delivery.
6. The PainBuster is not intended for chemotherapy drugs.

7. No testing has been conducted to determine the efficacy of the PainBuster for the

delivery of blood, blobd products or TPN. The PainBuster is not intended for the
delivery -of blood, blood products or TPN.

(PLEASE DO NOT WRITE BELOW THIS LINE - CONTINUED ON ANOTHER PAGE IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use A OR Over-The-Counter Use
(Per 21 CFR 801.109)

= m (Optional Format 1-2-96)
Division of Dental, Infection Control,

and General Hospital Devices

510(k) Number __ A4 7 7SS\ 6
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DEPARTMENT OF ‘HEALTH & HUMAN SERVICES Public Health Service
Food And Drug Administration

. Memorandum
m: Reviewer(s) - Name(s)

Subject: 5 10(k) Number

To: The Record - It js My recommendation that the subject 5] 0(k) Notification:

DRefused to accept.

e [ Requires additional information (other than refuse to accept).
DAccepted forreview R

S substantially equivalent to marketed devices.
CINoT substantially equivalent to marketed devices.

De Novo Classification Candidate? Oves O no

Oother (e.g., exempt by regulation, not a device, duplicate, etc.) -
Is this device subject to Postmarket Surveillance? Cves 2 NO
Is this device subject to the Tracking Regulation? RlvEs O no
Was clinical data necessary to support the review of this 510(k)? Oves Kino
Is this a prescription device? KIvEs I Nno
Was this 510(k) reviewed by a Third Party? Olves E NO
Special 510(k)?

OIves ™ No
Abbreviated 510(k)? Oves © K no
This 510(k) contains:

Truthful and Accurate Statement [IRequested X Enclosed
(required for originals received 3-14-95 and after) S

KlA s10) summary OR LA 510(k) statement

The submitter Tequests under 21 CFR 807.95 (doesn’t apply for SEs):
1 No Confidentiality [] Confidentiality for 9g days

Predicate Product Code with class:

“Sranch Chief)

al Raview: 4/ V/
(Division Director)
ised:2/19/98 o .
¥ E—— e B
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"SUBSTANTIAL EQUIVALENCE" (SE) DECISION MAKING DOCUMENTATION

K980058

Reviewer: William M. Burdick
Division/Branch: DDIGD/GHDB
Device Name: PainBuster™ Infusion System

Product To Which Compared (510(K) Number If Known):
attached "510 (k) REVIEW".

Please refer to 3L of

YES NO
1 Is Product A Device X If NO = Stop
2. Is Device Subject To 510(k)? X If NO = Stop
3 Same Indication Statement? X If YES = Go To 5
4 Do Differences Alter The Effect Or If YES = Stop NE
Raise New Issues of Safety Or
Effectiveness?
5. Same Technological Characteristics? If YES = Go To 7
6. Could The New Characteristics Affect X If YES = Go To 8
Safety Or Effectiveness?
7. Descriptive Characteristics Precise X If NO = Go To 10
Enough? If YES = Stop SE
8. New Types Of Safety Or Effectiveness If YES = Stop NE
Questions?
9. Accepted Scientific Methods Exist? If NO = Stop NE
10. Performance Data Available? X If NO = Request
Data
11. Data Demonstrate Equivalence? X Final Decision:
SE

{Continued on Next Page.)
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1. Intended Use: Please refer to #2 of attached "510(k) REVIEW".

2. Device Description: Provide a statement of how the device is either
similar to and/or different from other marketed devices, plus data (if
necessary) to support the statement. 1Is the device life-supporting or
life sustaining? Is the device implanted (short-term or long-term)? Does
the device design use software? Is the device sterile? Is the device for
single use? Is the device for home use or prescription use? Does the
device contain drug or biological product as a component? Is this device
a kit? Provide a summary about the devices design, materials, physical
properties and toxicology profile if important.

Please refer to #1 of attached "510(k) REVIEW".
EXPLANATIONS TO "YES" AND "NO" ANSWERS TO QUESTIONS ON PAGE 1 AS NEEDED

1. Explain why not a device: N/A
2, Explain why not subject to 510(k): N/A

3. How does the new indication differ from the predicate device's
indication: N/A

4. Explain why there is or is not a new effect or safety or effectiveness
issue: N/A

5. Describe the new technological characteristics: Please refer to 3N of
attached "510(k) REVIEW".

6. Explain how new characteristics could or could not affect safety or
effectiveness: Since conformance to AAMI/ANSI ID26-1952 was not
certified by I-Flow, important testing required to verify the safety and
effectiveness of the infusion pump may not have been performed.

7. Explain how descriptive characteristics are not precise enough: I-Flow
needed to show that the testing they performed was at least as accurate

in assessing the safety and effectiveness of their pump as the testing
required in AAMI/ANSI ID26-1992.

8. Explain new types of safety or effectiveness questions raised or why the
questions are not new: N/A

9. Explain why existing scientific methods can not be used: N/A

10. Explain what performance data is needed: In particular, the flow rate
testing results was needed.

11. Explain how the performance data demonstrates that the device is or is

not substantially equivalent: I-Flow was able to show that the flow rate
and other testing they performed were equivalent to AAMI/ANSI ID26-1992.

ATTACH ADDITIONAL SUPPORTING INFORMATION

Please refer to the attached "510(k) REVIEW".
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Page 1 of 510(k) review

MEMO TO THE RECORD

510(K) REVIEW

K980058
(b) (5)

(b)(3)
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Page 2 of 510(k) review

(b) (5)

(b)(5)
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Page 3 of 510(k) review

~ By (5)
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Hlow FainBuster Infusion System
Page 14 of 15
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(b)(4)

FOI - Page 25 of 162

T ——



(b)Y (4)

(b)(4)

FOI - Page 26 of 162

A R o

I-tlow PainBuster infusion System
Page 15 of 15



DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
. Center for Devices and
‘ Radiological Health
Office of Device Evaluation
Document Mail Center (HFZ—401)

9200 Corporate Blvd.
April 29, 1998 Rockville, Maryland 20850

I-FLOW CORP. 510(k) Number: K980558
20202 WINDROW DR. Product: PAINBUSTER
LAKE FOREST, CA 92630 INFUSION SYSTEM

ATTN: ROBERT J. BARD, ESQ., R.A.C.

The additional information you have submitted has been received.

We will notify you when the processing of this submission has been
completed or if any additional information is required. Please
remember that all correspondence concerning your submission MUST
be sent to the Document Mail Center (HFZ-401) at the above
letterhead address. Correspondence sent to any address other than
the one above will not be considered as part of your official
premarket notification submission. Because of equipment and
personnel limitations we cannot accept telefaxed material as part
of your official premarket notification submission, unless
specifically requested of you by an FDA official.

The Safe Medical Devices Act of 1990, signed on November 28, states
that you may not place this device into commercial distribution
until you receive a letter from FDA allowing you to do so. As in
the past, we intend to complete our review as quickly as possible.
Generally we do so 90 days. However, the complexity of a submission
or a requirement for additional information may occasionally cause
the review to extend beyond 90 days. Thus, if you have not received
a written decision or been contacted within 90 days of our receipt

date you may want to check with FDA to determine the status of your
submission.

If you have procedural or policy questions, please contact the
Division of Small Manufacturers Assistance at (301) 443-6597 or at
their toll-free number (80C0) 638-2041, or contact me at (301) 594-1190.

Sincerely yours,

Marjorie Shulman
Supervisory Consumer Safety Officer
Premarket Notification Section
Office of Device Evaluation
Center for Devices and

Radiological Health
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FLO (620) 448-3569 (714) 206-2700
SCREIEE Fox (714) 206-2600
Via UPS

April 27, 1998

Food and Drug Administration

Center for Devices and Radiological Health
Office of Device Evaluation

Document Mail Center HFZ 401

9200 Corporate Blvd.

Rockville, MD 20850

g1 80 868

0HG/300/H800/V{H

(EIAEREL

Re: K980558
Reviewing Staff:

o As requested by Mr. Bill Burdic, of the ODE Reviewing Staff, I-Flow Corporation is

providing the attached additional information for The PainBuster Infusion System
(K980558).

The requested information is for the 125 ml volume 1.5 ml/hr PainBuster pump (Ref
P125015) for the device’s flow profile (including graph, raw data and text information.

Hopefully, this information is sufficient to allow the ODE staff to complete its review of
the submission. If additional information is needed for this product, please contact me at:

Phone 949.206.2670 (or 949.206.2700) or Fax 949.206.2603

(000

Vice President Regulatory and Legal Affairs

- /
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail Center (HFZ-401)

. 9200 Corporate Blvd.
April 28, 1998 Rockville, Maryland 20850

I-FLOW CORP. 510(k) Number: K980558
20202 WINDROW DR. Product: PAINBUSTER
LAKE FOREST, GA 92630 INFUSION SYSTEM

ATTN: ROBERT J. BARD, ESQ., R.A.C.

We are holding your above-referenced Premarket Notification (510(k))
for 30 days pending receipt of the additional information that was
requested by the Office of Device Evaluation. Please remember that
all correspondence concerning your submission MUST cite your 510(k)
number and be sent in duplicate to the Document Mail Center (HFZ-401)
at the above letterhead address. Correspondence sent to any address
other than the one above will not be considered as part of your
official premarket notification submission. Because of equipment
and personnel limitations, we cannot accept telefax material as part
of your official premarket notification submission unless specifically
requested of you by an FDA official.

If after 30 days the requested information, or a request for an extension
of time, is not received, we will discontinue review of your submission
and proceed to delete your file from our review system. Pursuant to

21 CFR 20.29, a copy of your 510(k) submission will remain in the Office
of Device Evaluation. If you then wish to resubmit this 510(k)
notification, a new number will be assigned and your submission will be
considered a new premarket notification submission.

Please remember that the Safe Medical Devices Act of 1990 states that
you may not place this device into commercial distribution until you
receive a decision letter from FDA allowing you to do so.

If you have procedural or policy questions, please contact the
Division of Small Manufacturers Assistance at (301) 443-6597 or at
their toll-free number (800) 638-2041, or contact me at (301) 594-1190.

Sincerely yours,

Marjorie Shulman

Supervisor Consumer Safety Officer

Premarket Notification Section

Office of Device Evaluation

Center for Devices and
Radiological Health
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DEPARTMENT OF HEALTH & HU MAN SERVICES Public Health Service
Food And Drug Administration

- Memorandum
- -~
- From: Reviewer(s)-Namets)__ L/ /). I oA N
Subject:  510(k) Number LC{ g O S_S%
To: The Record - It is my recommendation that the subject 5 10(k) Notification:
CIRefused to accept. _
KIRequires additional information (other than refuse to accept). 7 ,Z Zﬂb Y ﬁzﬂZ’D 7
. e
DAccepted for review .
C1s substantially equivalent to marketed devices.
CInot substantially equivalent to marketed devices.
Cother (e.g., exempt by regulation, not a device, duplicate, etc.)
Is this device subject to Postmarket Surveillance? Clyes X NO
Is this device subject to the Tracking Regulation? OIyes A nNo
Was clinical data necessary to support the review of this 51 0(k)? Oves AnNo
Is this a prescription device? KlvEs O No
Was this 510(k) reviewed by a Third Party? CIvyEs P No

This 510(k) contains:

Truthful and Accurate Statement E]Requested m Enclosed
(required for originals received 3-14-95 and after)

1A 51000 summary OR [1A 510(k) statement
[J The required certification and summary for class III devices M/ A
X The indication for use form (required for originals received 1-1-96 and after)

The submitter requests under 21 CFR 807.95 (doesn’t apply for SEs):

L] No Confidentiality L[] Eonﬁdenﬁaﬁty for 90 days [ Continued Confidentiality exceeding 90 days

Predicate Product Code with class and tier:  Additional Product Code(s) with panel (optional):

Review: 72 %c&/x/(/zpcﬂ/&é& el ” %4 F -2 es

‘ (Branch Chief) (Branch Code) (Date)
p—

Final Review:
(Division Director)

(Date)

Revised:7/21/97 . f 0.)

- of 162
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510(k) "SUBSTANTIAL EQUIVALENCE"
DECISION-MAKING PROCESS (DETAILED)

- New Devioe i Compared to
Maskctod Devioc*
No Do the Differamocs Aler the Intcaded Yes i
Docs New Devioe Have Same ———— olc.
(ndication Statcments? Efloct (in Dociding, May “Not Subctand(ally
Couslder lmpact ou Safety and Equivaient*
Yes Effoctivemess)?** Determination
l No
Deseriptive Information New Devioe Has Same Intendod N«mucycw—-—oé
shout New oc Mesketod Use and May be “Subctantialty -
Device Requested Equivelent®
as Needed
Docs New Device Have Same No Could the New Yes De the New Characteristics
Technolegioal Charmcteristics, = - Charactesistics Ralse New Types of Safcty oc ~
e.g., Destgn, Materfals, cte.? Affect Safety 5 (¢ Questious?ee
oc Effectivencss?
Yes No
Q o
No Are the Descriptive Do Accepted Scicatific Methods
- Charsctertstics Prodise Enough Exist foc Assesslag Effects of ——1
to Ensure Equivalenoc? the New Charucteristics? No
Yes Yes
No Are Performance Data Avallable Are Performance Data Available No
to Assess Equivalence?eee to Assess Effects of New ‘
Charact * A
Yes
Yes
Performance Perfecmance
Data Data
Required Required
L Performance Data Danonstrate -+ O o] -—O Pecfermance Duta Demoastrate +—
Equivatence? cs Yes Equivalencce?
No No
“Substantially Equivalent®
To @ Determination To @

*  510(k) submissions comparc new devices to macketed
between marketed and “peedicate” (pre-Ameadments

devices. FDA cequests additional infocmatioa if the reclatioaship
or reclassified post-Amendments) devices is undeas.

** This decision is normally based oa descriptive infocmation alone, but limited testing informatiot is sometimes required.

*** Data may be in the 510(k), other S10(k)s, the Centee’s classification (iles, oc the literatuce.
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MEMORANDUM OF TELEPHONE CONVERSATION

(b) (%)

(b)(5)
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REVISED:01/22/96

PREMARKET NOTIFICATION (510(X)) CHRCKLIST FOR ACCEPTA¥CE DECISION

Device Name

“\wxvision/Bfanch
Administrative Reviewer Signature Date
.Supervisory Signature - ] Date -
Did the firm request expedited review? Yes No
Did we grant expedited review? Yes No
Truthful and accurate statement enclosed? Yes No

(If Not Enclosed, Must Be A Refuse To Accept Letter)
Required For Originals Received 3/14/95 And After

Is the Indication for Use Form enclosed? YES No
(Required for Original S510(k)s received 1/1/96 and after --
must be submitted on a separate sheet of paper)

Without reviewing this 510(k), do you believe this device type may be a preamendments

class III device? Yes No (IF YES, NOTIFY POS IMMEDIATELY IF THE OUTSIDE OF
THE 510(k) HAS NOT BEEN STAMPED CLASS III SO THAT THE GMP INSPECTION CAN BE SCHEDULED AS
SOON AS POSSIBLE) . Class III devices can not receive a determination of substantial

“quivalence until the GMP inspection process has been completed.

» this a file that was determined to be substantially equivalent by ODE, but placed on
hold due to GMp violations and deleted after 12 months on hold? If SO0, a new ODE review
is not required, please forward to POS.

Yes No

Accepted Refuse To
Accept
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Advertisements (If Available) That
Describe The Device, Its Intended Use, and
Directions For Use (Blue Book Memo #G91-1)

‘;1
I. CRITICAL ELEMENTS : YES No
PRESENT INADEQUATE
OMISSION JUSTIFIED OMITTED
\. Is The Product A Device? a 8]
B. Is The Device Exempt From 510 (k) By 0 0
Regulation oOr Policy?
C. 1Is Device Subject. To. Review By CDRH? -0 a
D. (i) Are You Aware That This Device Has a a
l Been The Subject of A Previous NSE
1 Decision?
(ii) If Yes, Does This New 510(k) Address a a
The NSE Issue (s) (E.G., Performance
Data) ?
E. (i) Are You Aware Of The Submitter Being a ] ,
The Subject Of aAn Integrity Investigation?
If Yes, Consult The ODE Integrity Officer.
(ii) Has The ODE Integrity Officer GQiven a D
Permission To Proceed With The Review?
(Blue Book Memo #I91-2 And Federal
Register 90N-0332, September 10, 1991.)
F. Does The Submission Contain The 0 0
Information Required Under Sections
510(k), S13(f), and 513 (i) Of The Federal
Food, Drug, and Cosmetic Act (Act) And
Subpart E Of Part 807 In Title 21 Of The
Code Of Federal Regulations?:
Device Trade Or Proprietary Name a
Device Common Or Usual Name Or a
Classification Name
Establishment Registration Number (Only a 0
Applies If Establishment Is Registered)
Class Into Which The Device Is Classified a O
Under (21 CFR Parts 862 to 892)
5. Claséifjcation Panel 0
6. Action Taken To Comply With Section 514 Of a
The Act
Proposed Labels, Labeling And 8} a
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A 510(k)} Summary oOf Safety And

a 0
Effectiveness Or A 510 (k) Statement That ’ )
Safety And Effectiveness Information Will B
Be Made Available To Any Person Upon
Request
3. For Class III Devices Only, A Class III a a
Certification And A Class IIT Summary 4~J
|
10. Photographs Of The Device 0 8]
11. Engineering Drawings For The Device With 0 a R
Dimensions And Tolerances - —. ... _. -
12. The Marketed Device(s) To Which a a H
Equivalence Is Claimed Including Labeling
And Description Of The Device
13. Statement Of Similarities And/Or a a
Differences With Marketed Device(s)
14. Data To Show Consequences And Effects Of A o a
Modified Device(s)
15. Truthful And Accurate Statement (8] a
II. Additional Information That Is Necessary a
Under 21 CFR -867.87 (h) oo
A. Submitter’'s Name And Address o 0
B. Contact Person, Telephone Number And a O
Fax Number
C. Representative/Consultant If Applicable o o
D. Table Of Contents With Pagination o o
E. Address of Manufacturing a o
Facility/Facilities And, If
Appropriate, Sterilization Site(s) -
III. Additional Information That May Be 8] 0
| Necessary Under 21 CFR 807.87(h):
r; A. Comparison Table Of The New Device To a u]
The Marketed Device(s)
B. Action Taken To Comply With Voluntary o a
Standards
C. Performance Data 8] g
MARKETRD DEVICE: G o
Bench Testing a 8]
Animal Testing c a
Clinical Data O a
NEW DEVICE: ] g
ey Bench Testing o 8]
Animal Testing a 8]
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Clinical Data

a O
};D. Sterilization Information a a
E. Software Information 8] (]
F. Hardware Information 8] a
3. If This 510(k) Is For A Kit, Has The Kit a O
Certification Statement Been Provided?
H. Is This Device Subject To Issues That Have a u]
Been Addressed In Specific Guidanee . ...
Document (s) ?
If Yes, Continue Review With Checklist O a
From Any Appropriate Guidance Documents.
If No, Is 510 (k) Sufficiently Complete To O 0
Allow Substantive Review?
I. Other (specify) o 0.
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REVISED:3/14/95

THE 510 (K) DOCUMENTATION FORMS ARE AVAILABLE ON THE LAN UNDER 510 (K)
BOILERPLATES TITLED “DOCUMENTATION® AND MUST BE FILLED OUT WITH

EVERY FINAL DECISION (SE, NSE, NOT A DEVICE, ETC.).

"SUBSTANTIAL EQUIVALENCE" . (SE) DECISION. MAKING DOCUMENTATION. .............. ....

Reviewer:

Division/Branch:

Device Name:

Product To Which Compared (510(K) Number If Known) :

YES NO
1. Is Product A Device If NO = Stop
2. Is Device Subject To 510(k)? If NO = Stop
3. Same Indication Statement? If YES = Go To 5
4. Do Differences Alter The Effect Or If YES = Stop NE
Raise New Issues of Safety Or
Effectiveness?
5. Same Technological Characteristics? _. . e -1 If ¥YES = Go To-7 .-
6. Could The New Characteristics Affect If YES = Go To 8
Safety Or Effectiveness?
7. Descriptive Characteristics Precise If NO = Go To 10
Enough? If YES: = Stop SE
" 8. New Types Of Safety Or Effectiveness If YES = Stop NE
Questions?
9. Accepted Scientific Methods Exist? If NO = Stop NE
0. Performancs  Data-Available? o= - -oom- o] o T Lf NO = Reduest 0 - oivs
Data
11l. Data Demonstrate Equivalence? Final Decision:

Note: In addition to completing the form on the LAN, "yes" responses to

questions 4, 6, 8, and 11, and every "no" response requires an
explanation.
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1. Intended Use:

2. Device Description: Provide a statement of how the device ig either
similar to and/or different from other marketed devices, plus data (if
necessary) to support the sStatement. 1Is the device life-supporting or
life sustaining?uIsutheudevice-implanted.(short-term or long-term)?.Does. ...
the device design use’ softwafe? Is the device sterile? Is the device for -
single use? Is the device for home use or Prescription use? Does the
device contain drug or biological product as a component? Is this device
a kit? Provide a Summary about the devices design, materials, physical

EXPLANATIONS TO "YES" AND "NO“ ANSWERS TO QUESTIONS ON PAGE 1 AS NEEDED

1. Explain why not a device:

2. Explain why not subject to 510 (k) :

3. How does the new indication differ from the predicate device’s
indication:

4 Explain why there 1S Or is not a new effect or safety or effectiveness
issue

S. Describe the new technological characteristics:

6. Explain how new characteristics could or could not affect safety or
effectivenesgy ------ -

7.

Explain how descriptive characteristics ar not precise enough:

8. Explain new types of safety or effectiveness questions raised or why the
questions are not new:

9. Explain why existing scientific methods can not be used:

10. Explain what performance data is needed:

1i. Expiain how.the—performance’data-demanstratES"tﬁxt”rhé”dévibé’ig’ot'is .
not substantially equivalent : '

ATTACH ADDITIONAL SUPPORTING INFORMATION !
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail Center (HFZ-401)
9200 Corporate Blvd.

February 13, 1998 Rockville, Maryland 20850
I-FLOW CORP. 510(k) Number: K980558
20202 WINDROW DR. Received: 13-FEB-1998
LAKE FOREST, CA 92630 Product: PAINBUSTER INFUSION
ATTN: ROBERT J. BARD, ESQ., R.A.C. SYSTEM

The Center for Devices and Radiological Health (CDRH), Office of Device
Evaluation (ODE), has received the Premarket Notification you submitted in
accordance with Section 510(k) of the Federal Food, Drug, and Cosmetic Act
(Act) for the above referenced product. We have assigned your submission a
unique 510(k) number that is cited above. Please refer prominently to this
510(k) number in any future correspondence that relates to this submission.

We will notify you when the processing of your premarket notification has been
completed or if any additional information is required. YOU MAY NOT PLACE

THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA
ALLOWING YOU TO DO SO.

On January 1, 1996, FDA began requiring that all 510(k) submitters provide on
a separate page and clearly marked "Indication For Use" the indication for use
of their device. If you have not included this information on a separate page
in your submission, please complete the attached and amend your 510(k) as soon
as possible. Also if you have not included your 510(k) Summary or 510(k)
Statement, or your Truthful and Accurate Statement, please do so as soon as
possible. There may be other regulations or requirements affecting your device
such as Postmarket Surveillance (Section 522(a)(l) of the Act) and the Device
Tracking regulation (21 CFR Part 821). Please contact the Division of Small

Manufacturers Assistance (DSMA) at the telephone or web site below for more
information.

Please remember that all correspondence concerning your submission MUST be
sent to the Document Mail Center (HFZ-401) at the above letterhead address.
Correspondence sent to any address other than the Document Mail Center will
not be considered as part of your official premarket notification submission.
Because of equipment and personnel limitations, we cannot accept telefaxed
material as part of your official premarket notification submission, unless
specifically requested of you by an FDA official. Any telefaxed material
must be followed by a hard copy to the Document Mail Center (HFZ-401).

You should be familiar with the manual entitled, "Premarket Notification
510(k) Regulatory Requirements for Medical Devices" available from DSMA.
If you have other procedural or policy questions, or want information on
how to check on the status of your submission (after 90 days from the
receipt date), please contact DSMA at (301) 443-6597 or its toll-free

number (800) 638-2041, or at their Internet address http://www.fda.gov/cdrh/dsmamain.html
or me at (301) 594-1190.

Sincerely yours,

Marjorie Shulman

Consumer Safety Officer
Premarket Notification Staff
Office of Device Evaluation

Center for Devices and Radiological Health(EEiE)_\
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0 ® Lise Forear CA 92630
SFLO (8L0) 448-3565 (714) 206-2700
Frx {7140 2062600

Premarket Notification - 510(k)

Via Federal Express
February 11, 1998

Food and Drug Administration
Center for Devices and Radiological Health

Office of Device Evaluation
Document Mail Center HFZ - 401

9200 Corporate Bivd.
Rockville, Maryland 20850

Reviewing Staff:

In accordance with §510(k) of the Federal Food, Drug, and Cosmetic Act and in conformance
with Title 21 CFR §807.81, I-Flow Corporation is submitting this premarket notification for the
PainBuster™ Infusion System, hereafter identified as PainBuster, prior to the introduction into

interstate commerce for commercial distribution.
The PainBuster is an additional model to the Homepump elastomeric infusion pumps
marketed by I-Flow Corporation. The PainBuster is substantially equivalent to the Pain Control
Infusion Pump (PCIP) (K896422) marketed by Sgarlato Laboratories, Inc. The components of

the PainBuster are substantially equivalent to the Homepump C-Series (K944692),
Homepump Eclipse (K932740), B. Braun Perifix® Epidural Catheter Set, and Jelco™ Catheter

Introducer Needle.
All questions and/or comments concerning this document should be made to:

Robert J. Bard, Esq., R.A.C.
Vice President Regulatory and Legal Affairs

] [ Y

|I-Flow Corporation My by -
20202 Windrow Drive O 5’ ;\:-7
Lake Forest, CA 92630 m e S
o)

Telephone: 714.206.2700 — - N
Fax: 714.206.2600 r‘% ~ 8

‘ =

T = 3

g

[

Sincerely,
s
bt (bd A9
N Robert J. Baid, Esq., R.A.C.
Vice President Regulatory and Legal Affairs >® /\&
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Date of Submission: 02/11/98
R 5100k) ] PMA Supplement - Reguiar
[ 510(k) Add'l information 0 IDE Amendment 0 PMA Amendment [0 PMA Supplement - Special
0] IDE Supplement {J PMA Report O PMA Supplement - 30 day
O IDE Report [J PMA Supplement - Panal Track
00 New device JRAdditional or expanded O Change in technology, design, materials,
~ indications or manufacturing process
0O Other reason (specify):
Section B2 . _ Reasonfor S ~— PMAs Only - e
[ New device O Change in design, component, [ Location change:
0O Withdrawal or specification: O Manufacturer
OJ Additional or expanded indications O Software O Sterilizer
[ Licensing agreement O Color Additive O Packager
D3 Other (specify below) O Distributor
O Labeling change:
O Indications O Process change: O Report submission: J
O Instructions 0 Manufacturer O Annuai or periodic
0 Performance Characteristics O Sterilizer O Post-approval study
O Sheif life L] Packager =T O Adverse reacticn
[ Trade name E -a DMQG defect Y
O Other (specify below) U] Response to FDA correspondence (specify belo\ygu " O Axisndment 3
[ Request for applicant hold ) bR g
O Change in ownership O Request for removal of applicant hold P =
O Change in correspondent O Request for extension — =
_ 0 Request to remove or add manufacturing site o - e
O Other reason (specify): i} :‘;’ i\é
SectionB3* ' Reasonfor Sibmission — IDEs Only S -
L New device O Change in: O Response to FDA letter concerning:
0] Addition of institution O Correspondent O Conditional approval
O Expansion / extension of study O Design O Deemed approved
[J IRB certification O Informed consent O Deficient final report J
O Request hearing 0 Manufacturer 0 Deficient progress report F
O Request waiver O Manufacturing O Deficient investigator report
0 Termination of study 0 Protocol — feasibility O Disapprovai
0O Withdrawal of application [J Protocol- other O Request extension of
O Unanticipated adverse effect O Sponsor time to respond to FDA
[ Request meeting
O Emergency use: O Report submission: [ IOL submissions only: "
O Notification of O Current investigator [ Change in IOL style
emergency use 0 Annual progress [ Request for protocol waiver
O Additional information O Site waiver limit reached
O Final
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FDA Document Number:

SeetionC~ " Product Classification .
Product code: 80 MEB C.F.R. Section: 880.5725 Device class:
OClass X Class II
ificati : m Unclassified
Classification panel General Hospital and Personal Use Device O Class O Une
SectionD Tiiformation on 510(k) Submissions = _ |
Product codes of devices to which substantial equivalence is claimed: Summary of, or statement concerning,
1 80 MEB 2 80 3 ¢ y acd «lloo data:
FRN ﬂ' 510(k) summary attached
5 6 7 8 O 510(k) statement
Information on devices to which substantial equivalence is claimed:
510(k) Number Trade or proprietary or model name Manufacturer
(b) (4) 7
(b))
Section £ Product Information — Applicable to All Applications . |
Common or usual name or classification name:
Pump, Infusion, Elastomeric
Trade or proprietary or model name Model number
1 PainBuster Infusion System 1P065005, P125015, P125020
2 2
3 3
4 4
5 ]
6 6
FDA document numbers of all prior related submissions (regardless of outcome):
1 2 3 4 5 6
8
7 8 9 10 11 12
Data included in submission: O Laboratory testing O Animal trials O Human trials
Indications (from labeling):
The PainBuster is intended to provide continuous infusion of a local anesthetic
directly into the intraoperative site for postoperative pain management.
— S
Version 1.0 5(\ Tanusry 19, 1995
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Honga

‘0 Add O Delete

FDA establishment registration number:
2026095

O Contract manufacturer

O Repackager / relabeler “

Version 1.0
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/ Instituti :
Compazry on name I-Flow Corporation “
Division name (if applicable): Phone number (inchude area code): “
(714 ) 206-2700
Street address: FAX pumber (include area code):
20202 Windrow Drive (714 ) 206-2603
ity: ince: ; Z]P / Postal Code:
Cty: Lake Forest State / Provinee: Country: 15.5.4. o °
92630
Contact name: Robert J. Bard, Esq., R.A.C. [‘
Contacttitle:  Vice President of Regulatory and Legal Affairs
O Original FDA establishment registration number: | O Manufacturer 0 Contract sterilizer
O Add QO Delete O Contract manufacturer O Repackager / relabeler
Company / Institution name: d
Division name (if applicable): Phone number (include area code): ||
( )
Street address: FAX number (include area code): “
( )
City: State / Province: Country: ZIP / Postal Code:
Contact name:
Contact title:
0 Original FDA establishment registration number: | [0 Manufacturer 0 Contract sterilizer
OAdd O Delete {3 Contract manufacturer O Repackager / relabeler
Company / Institution name:
Division name (if applicable): Phone number (include area code):
( )
Street address: FAX number (include area code):
( )
City: State / Province: Country: ZIP / Postal Code:
|
Contact name:
Contact tithe:

3 é Jaomery 19, 1995



_ Applicant or Sponse

Company / Institution name: FDA establishment registration number:
I-Flow Corporation 2026095
Division name (if applicable): Phone number (include area code): “
(714 ) 206-2700
Street address: 70202 Windrow Drive ?ﬁ:‘m;b;'o(:"lz“:;mm) “
-2603
O Lake forese | Swe/Proion oy | Commy o o oo |

P MM V)OJS/

Name: Robert J. Bard Esq. \R A.C.
Tite:  yjce President of Regulatory and Legal Affairs
Section H* .~ Stibmission correspondent (if différent from above)
Company / Institution name:
Division name (if applicable): Phone number (include ares code): !l
( )
Street address: FAX number (include area code):
( )
City: State / Province: Country: ZIP / Postal Code:
i
Contact name:
Contact title:

Version 1.0
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i Fosaat CA 92”30

SFLOW (8701 4348-356¢  (714) 206-270C

CORECRL iy =i Ty 20682600

PREMARKET NOTIFICATION
TRUTHFUL AND ACCURATE STATEMENT
(As required by 21 CFR 807.87(j))

I certify that, in my capacity as the Vice President of Regulatory and Legal Affairs of I-Flow
Corporation, | believe to the best of my knowledge, that all data and information submitted in
the premarket notification for the PainBuster™ Infusion System are truthful and accurate and

that no material fact has been omitted.

@M\ P

U Slgnature

Robert J Bard, Vice President of Regulatory and Legal Affairs
Name Title

|I-Flow Corporation 1" n ’%
Company { Dalted

4990559

Premarket Notification (510(k) Number)

3y
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CELC (80:0) 418-3562  (V11) 206-27D0
CORLRA 1 Fiik 714 206-2600

510(k) Number (if known): /‘(7?0 55 X

Device Name: __PainBuster™ Infusion System

Indications for Use:

1. The PainBuster is intended to provide continuous infusion of a local anesthetic

directly into the intraoperative (soft tissue / body cavity) site for postoperative pain
management.

2. The PainBuster is intended to deliver pain medication percutaneously via an
administration set attached to a catheter.

3. The PainBuster is single use only.

4. The PainBuster is suitable for use as an ambulatory device and is intended for
use in the home environment but not limited to use in the home environment.

5. The PainBuster is not intended for epidural, subcutaneous or vascular drug delivery.
6. The PainBuster is not intended for chemotherapy drugs.

7. No testing has been conducted to determine the efficacy of the PainBuster for the

delivery of blood, blood products or TPN. The PainBuster is not intended for the
delivery of blood, biood products or TPN.

(PLEASE DO NOT WRITE BELOW THIS LINE - CONTINUED ON ANOTHER PAGE IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use A OR Over-The-Counter Use
(Per 21 CFR 801.109)

(Optional Format 1-2-96)

FOI - Page 52 of 162
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Appendix A - PainBuster Infusion System Drawings
* PainBuster Pump and Catheter Drawings

* PainBuster Kit Drawing

Appendix B - PainBuster Infusion System Labeling
* PainBuster Directions for Use

* Pump Flow Rate Label 65 ml x 0.5 mi/hr
* Pump Flow Rate Label 125 mi x 1.5 mi/hr
* Pump Flow Rate Label 125 ml x 2 ml/hr

* Pump Pouch Label 65 ml x 0.5 mi/hr

* Pump Pouch Label 125 ml x 1.5 ml/hr

* Pump Pouch Label 125 mi x 2 mi/hr

* Lidstock Label 65 ml x 0.5 mi/hr

* Lidstock Label 125 ml x 1.5 mlthr

* Lidstock Label 125 ml x 2 ml/hr

* PainBuster Box Label 65 ml x 0.5 ml/hr

* PainBuster Box Label 125 ml x 1.5 ml/hr
* PainBuster Box Label 125 ml x 2 mi/hr

* I-Flow Needle Label

* Jelco Needle Label

* I-Flow Catheter Label

* B. Braun Catheter Label

* B. Braun Catheter Directions for Use

Appendix C - Predicate Labeling
* Sgarlato Pain Control Infusion Pump
* I-Flow Homepump C-Series

* I-Flow Homepump Eclipse
Appendix D - References

Appendix E - Summary of Safety and Effectiveness
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Fow PainBuster Infusion System

Page 1 of 15

1.0 GENERAL INFORMATION

1.1

1.2

FOI - Page 55 of 162

Purpose of Submission

1.11

1.1.2
1.1.3
1.1.4
1.1.5
1.1.6
1.1.7

This submission is intended to notify the Federal Food and Drug
Administration that I-Flow Corporation intends to market an
intraoperative site infusion kit, the PainBuster™ Infusion System, that
utilizes legally marketed components for a new intended use.

Trade Name: PainBuster™ Infusion System
Common Name: Elastomeric Infusion Pump
Classification Name: Pump, Infusion, Elastomeric
Product Code: 80 MEB

Device Classification: Class I, 880.5725

Classification Panel: General Hospital and Personal Use Device

Statement of Equivalence

1.2.1

1.2.2

X W S 00 a oy e

The PainBuster Infusion System is a kit which includes components that
are legally marketed (either pre-amendment devices or devices that

have been granted permission to market via premarket notification
regulation).

The PainBuster Infusion System is substantially equivalent in intended

use to the Pain Control Infusion Pump (PCIP) (K896422) distributed by
Sgarlato Laboratories, Inc.

12.2.1 The Sgarlato PCIP kit contains an infusion pump produced
by Burron/B. Braun, B. Braun catheter and Jelco needle.

1222 The catheter and needle included in the PainBuster kit are

separately purchased pre-amendment or 510(k) devices
similar to the devices in the Sgarlato PCIP kit.

12221 An example of the catheter included in the

PainBuster kit is the B. Braun Perifix® Epidural
Catheter Set.

12222 An example of the needle included in the
PainBuster kit is the Jelco™ Catheter
Introducer Needle.

12223 The PainBuster pump is substantially
equivalent to the Homepump C-Series
(K944692) and Homepump Eclipse (K932740)
marketed by I-Flow Corporation.

1223 The PainBuster pump’s design is nearly identical to the
original Homepump C-Series, see section 2.1 below.

a
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-+ low PamnBuster Infusion System
Page 10 of 15

Drug Stability

5.2.1  There are no drugs included in the PainBuster Infusion System.

6.0 INTENDED USE

6.1

6.2

6.3

6.4

6.5

6.6

The PainBuster is intended to provide continuous infusion of a local anesthetic
directly into the intraoperative site for postoperative pain management.

The PainBuster is intended to deliver pain medication percutaneously via an
administration set attached to a catheter.

The PainBuster is not intended for epidural, subcutaneous or vascular drug
delivery.

The PainBuster is single use only.

No testing has been conducted to determine the efficacy of the PainBuster for
the delivery of blood, blood products or TPN. The PainBuster is not intended for
the delivery of blood, blood products or TPN.

The PainBuster is suitable for use as an ambulatory device and is intended for
use in the home environment but not limited to use in the home environment.

7.0 LABELS AND LABELING

71

7.2

7.3

7.4

FOI - Page 64 of 162

I-Flow Corporation believes the proposed labels and labeling, where appropriate,
meets the requirements of 21 CFR Part 801 as it relates to a determination of
intended use and adequate directions for use.

The PainBuster Directions for Use labeling:

7.21 Provides comprehensive directions for preparation and use for the
PainBuster.

7.2.2 Contains warning information.
7.2.3 Contains the prescription statement required under 801.109 (b)(1).

7.2.4 Includes the specifications of the PainBuster. The specifications include

the priming volume, residual volume, accuracy and operating
conditions.

Identification labels and labeling

7.3.1  I-Flow has developed product identification labeling for the PainBuster
Infusion System. Refer to Appendix B for examples.

Packaging labels
7.4.1  Contains the prescription statement required under 801.109(b)(1).

- e T b IR * AU



Fremarket Notmcation
-low PainBuster Infusion System
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7.5 Appendix B contains example labeling of the following:

7.5.1
7.5.2
753

I-Flow labeling for catheter and needle.
B. Braun Perifix® Epidural Catheter Set.

Jelco™ 14 G Catheter Introducer Needle.

7.6  Appendix C contains predicate labeling for the Sgarlato Pain Control Infusion
Pump (PCIP), Homepump C-Series and Homepump Eclipse.

8.0 REFERENCES

8.1  Appendix D contains the following articles:

8.1.1

8.1.2

8.1.3

8.14

8.1.5

8.1.6

8.1.7

9.0 STANDARDS

“Local Anaesthetic Techniques for Prevention of Postoperative Pain” by
E. N. Armitage.

“Continuous Infusion Techniques for Postoperative Pain Relief’ by John
H. McClure.

“Wound Infiltration with Local Anaesthetics for Postoperative Pain
Relief’ by J. B. Dahl, S. Moiniche, and H. Kehlet.

“Bupivacaine Infusion for lliac Crest Donor Sites” by R. A. Wilkes, and
W. G. Thomas.

“Postoperative Patient Controlled Regional Analgesia at Home” by N
Rawal, MD, PhD, J Hylander, RN, R Allvin, CRNA, J Hallén, MD, K
Axelsson, MD, PhD, A Amilon, MD, and G Lidegran, MD.

“Postoperative Patient-Controlled Local Anesthetic Administration at
Home” by Narinder Rawal, MD, PhD, Kjell Axelsson, MD, PhD, Jan
Hylander, RN, Renée Allvin, CRNA, Anders Amilon, MD, Gunnar
Lidegran, MD, and Jan Hallén, MD.

“Pleural Anesthetics Given Through an Epidural Catheter Secured

Inside a Chest Tube” by Joseph W. Baker, MD, and Curtis G. Tribble,
MD.

9.1 There are currently no standards established for elastomeric infusion pumps.

10.0 PACKAGING

10.1 The PainBuster kit components are packaged individually in either sterile Tyvek®

pouches or sterile Form/Fill/Seal trays. The components of the kit are packaged
in a sealed tray.

10.1.1

Packaging is suitable for either radiation or ETO sterilization.

10.2 The PainBuster Infusion System will be packaged 6 kits per case.

FOI - Page 65 of 162
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10.3

tFlow FainBuster Infusion System
Page 12 of 15

Package aging tests have been conducted on the individual components
packaging material. The results of bacterial dust challenge testing has
determined that the Tyvek® pouches and Form/Fill/Seal trays used to package
the disposable PainBuster pump maintains sterility in excess of three years.

11.0 : b)S('I:DERILIZATION INFORMATION
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Flow PainBuster Infusion System
Page 15 of 15
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Appendix A
PainBuster Insfusion System Drawings

FOI - Page 70 of 162



APPRENUIX A

Humop and Catheter Drawings
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Appendix A

PainBuster Kit Drawing
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Appendix B
PainBuster Insfusion System Labeling
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MRPTTHIAIA D
~amBuster Directions for Use

DIRECTIONS FOR USE

PainBuster™ Infusion System

INTENDED USE

The PainBuster is intended to provide continuous infusion of a local anesthetic directly into the intraoperative site for
postoperative pain management.

CONTRAINDICATIONS

This system is not designed for epidural, subcutaneous or vascular drug delivery. Not for blood, biood products
or TPN use. Not for chemotherapy drugs.

WARNINGS

@ Single Use Pump. Do not refill. Discard after use.

@ Do not overfill the pump. Follow manufacturer recommendations for filling.

® Medications being used with this system should be used in accordance with instructions provided from manufacturer.

DIRECTIONS FOR USE
Use Aseptic Technique

FILLING THE ELASTOMERIC PUMP
1. Close clamp on tubing.
2. Remove protective cap from filling port.

3. Attach filled Syringe to the fill port and inject into pump. Repeat if necessary. Do not fill over 65ml or 125mi as appli-
cable. Replace fill port cap.

To prime the tubing, open the clamp on the tubing and allow fluid to fill the tubing. Close clamp until ready for use.
If necessary, attach connector to the catheter. Tighten until catheter cannot be removed.
Attach the connector of the catheter to the pump tubing.

Open the clamp for approximately 10 minutes to prime catheter, and then close the clamp.

PLACING THE CATHETER
2

N O R

1. Insert introducer needle through the skin into the surgical wound site.

. Insert the catheter through the introducer needle and into the wound site.
Note: Do not place catheter into blood vessel.
3. Remove introducer needle and tape catheter securely in place.

DISTALEND _, @-—"

STARTING THE PAIN RELIEVER SYSTEM caP %
1. Open the clamp to begin delivering medication.
2. Apply desired dressing.
3. Secure Pain Control System to the outer

dressing with tape as desired. FLOV;S;#{_’ROL/'

SPECIFICATIONS
1. Set priming/residual volume is less than 5 ml . FILTER
2. Delivery accuracy is £15% (at a 95% confidence level) of the \é 7 — CLAMP
labeled infusion period when delivering saline at 88°F (31° C).
<——TUBING
NOTES:
1. The infusion times for each administration set are indicated on the

administration set label.
2. Actual infusion times may vary from the labeled infusion period due to:
-viscosity and/or drug concentration.
-positioning the Painbuster above (decrease) or below (increase)
the catheter site.
Note: The magnitudes of these effects have not been quantified.
3. This product uses DEHP plasticized PVC. Certain solutions may be incompatible with
the PVC material used in the administration set. Consult the drug package insert and

other available sources of information for a more thorough understanding of possible
incompatibility problems.

A PRODUCT OF
Infusion is complete when the Elastomeric pump is no longer extended. -

CAUTION FLULUW )
Federal (USA) law restricts this device to sale by or the order of a healthcare professional. I-FLOW CORPORATION
LAKE FOREST, CA 92630

U.§A.
/4 1301891A
2/98

T T SRR T 1 'Tl &% D .
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Appendix B
“ump Flow Rate Labe!
65 ml x 0.5 mlthr

42

(4 PL)

2.875

FOI - Page 75 of 162
B[ i et | g . . — ) R



Appendix B
=ump Flow Rate Labef
125 ml x 1.5 mithr

42
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Appendix B
Pump Flow Rate Label
125 mi x 2 mithr

42
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Appendix B
Pump Pouch Label
65 ml x 0.5 mi/hr

PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /
—~r—- CONTENU / CONTENIDO: 1

REF P065005
PART NO. 5001060

PainBuster™ Infusion Pump
65 ml Volume, 0.5 ml/hr

A ® FEel] g

SEE DIRECTIONS FOR USE.

CAUTION: FEDERAL LAW (U.S.A ) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.
Manutfactured by / Hersteller von / CE European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: 0123 Représentant pour I'Europe / Representante Europeo:
i-Flow Corporation MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany
1301897A
_FOI - Page 78 of 162 ,




Appendix B
Pump Pouch Label
125 mi x 1.5 ml/hr

PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

W REF P125015
I-FLOW CORPORATION, LAKE FOREST, CAUSA.  PART NO. 5001061

PainBuster™ Infusion Pump
125 ml Volume, 1.5 ml/hr

A ® FEEl g

SEE DIRECTIONS FOR USE.

CAUTION: FEDERAL LAW (U.SA.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.
Manufactured by / Hersteller von / c€ European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: 0123 Représentant pour I'Europe / Representante Europeo:
I-Flow Corporation MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

1301898A

_FOI - Page 79 of 162 o




AppendixX o
Pump Pouch Label
125 mi x 2 mithr

PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTODE ~ CONTENTS / INHALT /
- : CONTENU / CONTENIDO: 1

- REF P125020
I-FLOW CORPORATION, LAKE FOREST, CA U.SA. PART NO. 5001062

PainBuster™ Infusion Pump
125 ml Volume, 2 mi/hr

A @ FEE] 2

SEE DIRECTIONS FOR USE.

CAUTION: FEDERAL LAW (U.S.A)) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von / C E European Representative / Europaische Vertretung /

Fabrique par / Fabricado por: 0123 Représentant pour I'Europe / Representante Europeo:

I-Flow Corporation MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany
1301898A
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APPECTIUIA D
Lidstock Label

65 mi x 0.5 mi/hr

PainBuster™ Infusion System

REF P065005
65 ml x 0.5 mi/hr

Contents of unopened, undamaged package are:
STERILE

DISPOSABLE - Destroy after single use.
Do not clean or resterilize.
Store at controlled room temperature.

CAUTION: Federal (U.S.A.) Law restricts this device to sale
by or on the order of a healthcare professional.

REFER TO OPERATING INSTRUCTIONS PRIOR TO USE.

ONE SYSTEM CONTAINING:

» 65 ml PainBuster Infusion Pump

» 20 G x 39 Y2 in. PainBuster Catheter

*14 G x 2 *2in. PainBuster Catheter Introducer Needle

Manufactured By:
I-FLOW CORPORATION

Lake Forest, CA 92630
USA.

U.S. Pat. Nos. D324,911; 5,080,652, 5,105,983; and Foreign
Pat. Pend.

LOTNO.

USE BEFORE: 1301892A

PEEL TO OPEN

o1

qE T 1 i s | f . 3 ar 1R 1 11



FOI - Page 82 of 162

Appendix o
Lidstock Label
125 mi x 1.5 mbhr

PainBuster™ Infusion System

REF P125015
125 ml x 1.5 mi/hr

Contents of unopened, undamaged package are:
STERILE

DISPOSABLE - Destroy after single use.
Do not clean or resterilize.
Store at controlled room temperature.

CAUTION: Federal (U.S.A.) Law restricts this device to sale
by or on the order of a healthcare professional.

REFER TO OPERATING INSTRUCTIONS PRIOR TO USE.

ONE SYSTEM CONTAINING:

* 125 mi PainBuster Infusion Pump

» 20 G x 39 %2 in. PainBuster Catheter

*14 G x 2 %2in. PainBuster Catheter Introducer Needle

Manufactured By:

I-FLOW CORPORATION
Lake Forest, CA 92630
USA.

U.S. Pat. Nos. D324,911; 5,080,652; 5,105,983; and Foreign
Pat. Pend.

LOT NO.:

USE BEFORE: 1301900A

PEEL TO OPEN




Appendix B
L.idstock Label
125 mi x 2 mithr

PainBuster™ Infusion System

REF P125020
125 ml x 2 mi/hr

Contents of unopened, undamaged package are:
STERILE

DISPOSABLE - Destroy after single use.
Do not clean or resterilize.
Store at controlled room temperature.

CAUTION: Federal (U.S.A.) Law restricts this device to sale
by or on the order of a healthcare professional.

REFER TO OPERATING INSTRUCTIONS PRIOR TO USE.

ONE SYSTEM CONTAINING:

* 125 ml PainBuster Infusion Pump

» 20 G x 39 Y2 in. PainBuster Catheter

*14 G x 2 %2in. PainBuster Catheter Introducer Needle

Manufactured By:
I-FLOW CORPORATION

Lake Forest, CA 92630
U.SA.

U.S. Pat. Nos. D324,911; 5,080,652; 5,105,983; and Foreign
Pat. Pend.

LOT NO.:

USE BEFORE: 1301901A

PEEL TO OPEN

FOI - Page 83 of 162
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Appendix B
SainBuster Box Label
65 ml x 0.5 mi/hr

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT / CONTENU / CONTENIDO: 6
rRer P065005
I-FLOW CORPORATION, LAKE FOREST, CA U.SA. pART No. 5001060

PainBuster™ Infusion System
65 ml Volume, 0.5 mi/hr

/N @& [stERLE el ToT

CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL. SEE DIRECTIONS FOR USE.

Manufactured by / Hersteller von / European Representative / Europaische Vertretung /
Fabrique par / Fabricado por:

! Représentant pour {'Europe / Representante Europeo:
I-Fiow Corporation C€ MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. 0123 Borngasse 20, 35619 Braunfels, Germany

13018044

=
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Appendix B
PainBuster Box Label
125 mi x 1.5 mithr

CONTENTS / INHALT / CONTENU / CONTENIDO: O

LI REF P125015
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001061

) PainBuster™ Infusion System
125 ml Volume, 1.5 mi/hr

N & [serie 3 LOT

’gAWON: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL. SEE DIRECTIONS FOR USE.

Manufactured by / Hersteller von / European Representative / Europaische Vertrstung /

-abrique par / Fabricado por: Représentant pour 'Europe / Representante Europeo:

-Flow Corporation C€ MPS Medical Product Service GmbH

-ake Forest, CA 92630 U.S.A. 0123 Borngasse 20, 35619 Braunfels, Gemmany
1301895A
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Appenaix b
PainBuster Box Label
125 mi x 2 mi/hr

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT / CONTENU / CONTENIDO: 6
@ WY . rRer P125020
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001062

PainBuster™ Infusion System
125 ml Volume, 2 mi/hr

/N ® [sTERILE 8 LOT

CAUTION: FEDERAL LAW (U.5.A.) RESTRICTS THIS DEVICE TO SALE 8Y OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL. SEE DIRECTIONS FOR USE.

Manufactured by / Hersteller von / European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: Représentant pour  Europe / Representante Europeo:
I-Flow Corporation CE MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 0123 Borngasse 20, 35619 Braunfels, Germany

1301896A

gl
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PR IR A

I-Fiow Needle Label

SINGLE USE ONLY + READ INSTRUCTIONS * SINGLE USE ONLY « READ INSTRUCTIONS

14G REF 5001000
2 %4 in. I-Flow Needle LFlow Corporation g
e Fores
(57mm) USA. -

STERILE UNLESS OPENED OR DAMAGED - STERILE UNLESS OPENED OR DAMAGED

FOI - Page 87 of 162
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Jelco Needle Label
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I-Flow Catheter Set

Contents of unopened, undamaged
package are:

STERILE

PEEL OPEN

Contents:

One -20 G x 39.3in. (100 cm)
Open End Catheter

One - Screw Cap Luer Lock
Catheter Connector

CAUTION: Federal (U.S.A.)Law
restricts this device to sale by or on
the order of a healthcare professional.

PEEL OPEN

A R AT i gyt -  —

REF 5000999
DISPOSABLE - Destroy
after single use. Do not
clean or resterilize.

Store at controlled room
temperature.

I-Flow Corporation
Lake Forest, CA 92630
USA.

1300999A

Appendix B
|-Flow Catheter Label
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B. Braun Catheter Label

’ ﬁ PER' F|X® PRODUCT CODE

= il : -

@ = Epidural Catheter Set EC20-C

Qo- (oo 333530

,_",_," gf Contents of unopened, undamaged DISPOSABLE - Destroy after single o~

w package are: use. Do not clean or resterilize. o

a- 5 STERILE Store at controlled room temperature. =
Ll Contents: B
(T One - Marked 20 GA. x 39.3 in. (100 cm) »
Ll Radiopaque Polyamide Epidural m

= a. lC;theter with Closed Tip and Three

_ teral Sideports

[ One - Catheter Threading Assist Guide RA o

% 5 One - Screw Cap Luer Lock Catheter B ' B UN m
Li. Connector B. Braun Medica! Inc. <

- -

] —— Bethlehem, PA 18018

w {X. CAUTION: Federal (USA) Law restricts Assembied and packaged in USA. 3

o. L} this device to sale by or on the order of a Components made in USA. and Germany

k o sl physician,

P-2080 ~ . REV.3fS
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" PERIFIX® Epidural
Catheter Directions
“

Contents of unopened, undamagea package are:

STERILE

DISPOSABLE - Destroy after singie use. Do not
clean or resterilize,
Store st controiled room temperature,

CAUTION: Federal (USA) Law restricts this
dﬂicetoukbvwonmeomerufaphvsidan.

OIRECTIONS: Use Aseptic Technique.

Follewing puncture and verification of the Epidurat
Space, the up througn the Epi
Neesie using the:

(1) Threading Assist Guide. The guide
will increase longitudinal stability of Py
the eatheter. "

CAUTION: DO NOT WITHDRAW CATH. | >
ETER THROUGH NEEDLE BECAUSE OF ————
THE POSSIBLE DANGER OF SHEARING.

Insert catheter to desired depth. Catheter markings:

5.5 om {1 ringl... 10.5 em (2 rings)_ 15.5 cm (3 rings)

in 1 cm increments, 20.5 cm (4 rings). The solid wide

NG Mark indi exit of from neeote

when using the Threading Assist Guide ana a PERIFIX "

I Epidurai Needle. The catheter will exit 1 cm tefore

the warning mark when not using the Threading
Assist Guide.

Remove needie and Threading Assist

Guide over catheter while holding @

catheter tightly in place. . =

(2} Introduce distal end of catheter as far , . -
13

35 possible in central opening of trans- {

Parent screw cap of catheter connector.
(3) Tighten screw cap until catheter
€an no fonger be withdrawn. Adminis-
ter test dose. Administer anesthetic as
needed.

———

BIBRAUN

B. Braun Medical Inc.
Bethlehem, PA 18018

A4806076 P-3050 REV. 8/95

‘

B

T ST 1

Appchiadix o

Catheter Directions for Use
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Appendix C
Predicate Labeling
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Sgarlato Pain Control Infusion Pump Predicate Labeling

The following contains example labeling from the Sgarlato Pain Control Infusion Pump:

Directions for Use

Kit Tray Label

Special Instructions

Abbrev. Pain Control Infusion Pump Instructions

Pain Control Infusion Pump Patient Instructions

Pain Control Infusion Pump Medical Necessity

Background and Significance of Pain Control Infusion Pump - “PCIP”
Brochure, “A Significant Improvement in Portable Infusion”

More background information on Pain Control Infusion Pump

B. Braun Medical Engineering Memo

FOI - Page 93 of 162
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B

Pain Gontrol infusion Pump
Pain Gontrol System

INDICATIONS

The system is indicated for the relief of pain in patients
fallowing surgery, by the continuous administration of
medication into the wound site. It is convenient for use
by ambulatory patients.

CONTRAINDICATIONS

Not intended for intravenous infusion.

WARNINGS

DISPOSABLE - Destroy after single use. Do not refiil
or resterilize.

Do not overfill device.

Follow drug manufacturer's instructions for the med-
ication being used.

CAUTION

Federal (U.S.A.) Law restricts this device to sale by or
on the order of a physician.

DIRECTIONS FOR USE:

Use Aseptic Technique.

muua RESERVOIR PUMP
Close on/off clamp of medication tubing.

2. Remove protective cover from female luer lock
filling port and discard.

*. Attach 60 mi syringe without needle to filling port
at the top of the Pump Reservoir (refer to figure
1.). Fill reservoir with up to 100 mi of medication.

4. Once filling is complete, remove syringe. Secure-
ly altaeh blue replacement cap to filling port to
maintain a sterile fitling port.

Pﬂ'“l"ﬁ SYSTEM (refer to figure 3a.)

Attach clear connector to medication catheter by
pushing catheter into connector as deeply as
possible. Twist connector as tightly as possible,
use MAXIMUM MAND FORCE to screw connector
components together to assure that the catheter
will not pull out. 1t is almost impossible to constrict
the catheter flow by maximum tightening.

2. Hold system reservoir and filter in upright position.
Loosen proximal luer connector (green) to allow
trapped air to exit.

3. Open on/off clamp (solution will automatically
begin to flow into tubing and catheter). (Tighten
proximal luer connector when fluid flow without
air reaches connector.)

4. Hold the filter vertically and tap filter ightly to remove
air bubbles.

Manufactured for:

SGARLATO LABORATORIES, INC.
237 ALMENDRA AVE.
LOS GATOS, CA 95030
Phone 1-800-421-5303
1-408-399-4638
Fax 1-408-354-4922

A4806164 P-2143-3 REV. 197
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5 Keep priming until all air has been purged from
tubing, filter and catheter.

5. Allow 10 minutes before placing catheter in patient
to see medication drops flow to the end of the
medication catheter. If flow is not seen, attempt
priming with 60 ml syringe filled with 10 m!{ or
more of medication. Clamp off tubing with pinch
clamp. Disconnect proximal luer connector and
attach distal connection to syringe. Aspirate air
bubbles and then force medication distally until
drops of medication are seen at distal end of
medication catheter. if flow is not seen, discard
unit and repeat above steps with new Pain Control
Infusion Pump unit. If flow is seen, reattach proxi-
mal connector and release pinch tubing clamp.

PLACING GATHETER (refer to figure 2.)

NOTE: Prime system completely prior to placing
catheter.

MEI'IIOD A: FROM INSIDE THE WOUND
Push introducer needle from the surgical wound
site subcutaneously and puncture through skin at
a desired location away from the surgical wound
site.

2. Thread open end of catheter through the tip of the
catheter introducer needle at the puncture site
untit the catheter is seen in the surgical wound site.

3. Place the end of the catheter in an appropriate
location (not in a vessel) within the surgical wound
site.

4. Tape catheter to the skin to prevent the catheter
from pulling out of the wound site. It is most
effective to tape in a linear paralie! manner to the
catheter (refer to figure 3.)

5. Remove introducer needle from wound site leaving
catheter in place and dispose of needle in accor-
dance with institutional protocol.

MEI'HOD B: INSERTION THROUGH SKIN
Puncture introducer needle through the skin at a
desired location external to the surgical wound
site; push the introducer needle subcutaneously
into the surgical wound site.

2. The catheter is left free, unattached from the
connector. Push catheter into the hub end of the
neadle and allow cathaier to exit at the needle tip
into the surgical wound site.

3. Remove introducer needle and tape catheter as
described in Method A steps 4 and 5 above.

4. Attach catheter fo clear connector per Priming Sys-
tem Procedure Step 1.

BESURIPTION

The Pain Control Infusion Pump is
a complete, lightweight, disposable
device which uses a constant inter-
nal pressure to infuse medication
for control of pain. The system is
designed to deliver medication con-
tinuously into the surgical wound
site over the infusion period.

figure 1.

60 ml Syringe

Female Luer
Filling Port

Pain Control
Reservoir pump

LT

figure 2.
Surgical Wound
Catheter Introducer

TS
=
=

Remove Catheter Catheter
Introducer Needle

\&Qm([/ lhs"_ /

Medication
Catheter

Catheter

Pain Control Reservoir Pump

Medication Connector

figure 3a.

I

4
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control of pain

PRODUCT CODE:

PC2000-40

Contents of unopened, undamaged package are:

STERILE ¢ NONPYROGENIC

DISPOSABLE - Destroy after single use.
Do not clean or resterilize.
Store at controlled room temperature.

CAUTION: Federal (U.S.A.) Law restricts

this device to sale by or on the order of
a physiring

REFER TO OPERATING INSTRUCTIONS
PRIOR TO USE.

U 5. PATENTS 4.997.420 AND 5,078.679 AND OTHER
PATENTS PENDING

Pain Gontrol System

Manutacture ! for

237 Almendra Avenue
Los Gatos, CA 95030
Phone 1-800-421-5303
1-408-399-4638
Fax 1-408-354-4922

AT ohnap F2nat.y HEY 117

SGARLATO LABORATORIES, INC.

Pain Gontrol Infusion Pump

Pain Gontrol System

for continuous delivery of medication for

RATE: Approximately 2.0 mi/hr

ONE SYSTEM CONTAINING:

* 100 ml Medication Reservoir Pump

* 34 inch Medication Tubing

¢ 5 micron Medication Filter and Flow
Regulator

* 39-1/2 inch Medication Catheter

* 18 GA. x 2-1/2 in. Catheter Introducer
Needle

¢ 60 ml Syringe

* Catheter Tape

* Replacement Cap

* Carrying Harness

%

Pain Control infusion Pump
rj'ah:; Gontrol System

PEEL TO OPEN

TNO.: 914420
o PRODUCT CODE:
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Medical Tubing

Securely Tighten —
(as tight as possible)

Special Instructions: Please Review

« Tighten Gently
(will crack with too much force)
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Additional information is provided inside the sterile kit.

IMPORTANT: Use aseptic technique.
RECOMMENDED: Administer prophylactic antibiotic.

FILLING RESERVOIR PUMP:

1. Disconnect flow regulator from tubing at green male luer.

2. Close on/off clamp at the very end of tubing (next to green male
luer).

3. Draw medication into 60 ml syringe. Remove air bubbles.

4. Remove and discard protective cap on top of reservoir filling port.
5. Attach 60 ml syringe without needle to reservoir filling port and
load up to 100 ml of medication.

6. Remove syringe and attach blue replacement cap to filling port.
7. Prime reservoir and tubing by briefly opening clamp to let air
bubbles out.

8. Connect flow filter to tubing. Do not tighten excessively. Open
clamp.

PLACEMENT OF CATHETER: '

1. Puncture blue introducer needle through the skin external to the
surgical wound site. Push needle subcutaneously into the wound
cavity.

2. Feed micro catheter through needle and allow catheter to exit at
the needle tip into the wound at the desirable surgical plane.
IMPORTANT: Do not put catheter in Jplood vessel.

3. Remove and discard needle, leaving catheter in place.

4. Tape catheter to body very near to the insertion site utilizing the
3-4 loop technique in order to keep catheter securely in place.

5. Insert catheter as deeply as possible (apx. 1/2 inch) into
connector. Twist connector as TIGHTLY AS POSSIBLE to assure
that catheter will not pull out.

6. Tape connector below patient's knee (if procedure is below the
knee). RECOMMENDED: Place gauze pad between body and
connector for comfort.

7. Attach carrying harness to reservoir. Patients can wear or carry
device however they prefer.
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PAIN CONTROL INFUSION PUMP PATIENT INSTRUCTIONS

The PCIP Pain Control System is a portable infusion pump designed

to deliver medication directly to the surgical site for management of
pain.

How the System Works

PCIP administers local pain medication directly to the pain site via a
tiny tube which is placed inside the wound by the physician during
surgery. Pain relief is provided directly where it is needed. This is
an alternative to other forms of therapy such as pain killers and
narcotics taken orally which go throughout the entire body and
sometimes cause side effects such as drowsiness, disorientation,
nausea or other adverse reactions.

PCIP is comprised of a reservoir with internal spring pressure, tubing
and a very precise flow regulator. The device has been filled with
medication to flow continuously for a specific period of time. The
system should remain completely intact for the duration of the

period. Do not remove the blue cap or disconnect the device in any
way.

If Complicati \rise

If you experience any problems with the PCIP unit such as leakage,
the device becoming disconnected, the tube pulling out of the wound
site, or if you experience discomfort or excessive pain, call your

physician immediately. He/she may prescribe supplemental
medication if necessary.

There is a white clamp on the thicker tubing to restrict the fluid flow
if necessary. This should be done only upon the direction of your
doctor. As a general rule, you do not have to do anything with the
unit because it is fully self contained and automatic.
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PAIN CONTROL INFUSION PUMP Medical N ecessity

Postoperative pain management is an important concern for
anesthesiologists and surgeons. Adequate pain control has been
shown to reduce morbidity by improving mobility and decreasing
the risk of developing deep venous thrombosis. Patient satisfaction
is also increased with control of postoperative pain.

Systematic drugs such as narcotics can provide analgesia but
often have side effects such as respiratory depression, excessive
sedation nausea and vomiting. Regional anesthesia with local
anesthetic reduces the need for systematic medications but requires
a pain injection and repeated dosing.

Local infiltration of a surgical incision with a local anesthetic
has been shown to provide adequate anesthesia. Techniques used
include bathing the incision with local anesthetic prior to closure
(provides limited duration of pain relief), repeated injections into
wound (painful, increased risk of wound infection and time-
consuming and placement of an epidural catheter into the wound to
allow repeated boluses of local anesthetic. The last technique still
requires additional time from the care given to provide the
additional doses.

The Pain Buster infusion pump is a cost effective
ambulatory, disposable elastomeric pump designed to continuously
deliver a local anesthetic (Bupivacaine 0.25%). It has been

developed to produce analgesia for the control of excruciating
postoperative pain.
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Background and Significance of Pain Control Infusion Pump - “PCIP"

Post-operative pain management is an important concern for anesthesiologists and
surgeons. Adequate pain control has been shown to reduce morbidity by improving mobility and
decreasing the risk of developing deep venous thrombosis. Patient satisfaction is also increased
with control of post-operative pain.

Systemic drugs such as narcotics can provide anaigesia but often have side effects such
as respiratory depression, excessive sedation, nausea and vomiting. Regional anesthesia with
local anesthetic reduces the need for systemic medications but requires a painful injection and
repeated dosing.

Local infiltration of a surgical incision with a local anesthetic has been shown to provide
adequate anesthesia. Techniques used include bathing the incision with local anesthetic prior to
closure (provides limited duration of pain relief), repeated injections into the wound (paintul,
increased risk of wound infection and time-consuming) and placement of an epidural catheter into
the wound to allow repeated boluses of local anesthetic. This last technique still requires
additional time from the care giver to provide the additional doses.

The PCIP medication infusion pump is a cost effective ambulatory, disposable, spring
activated pump designed to continuously deliver a local anesthetic (Bupivacaine 0.25%). It has
been developed to produce analgesia for the control of excruciating post-operative pain.

PCIP is assembled aseptically in a Clean Room (Class 100). It consists of simple
assembly of components already used in medical devices. A spring is mounted on a syringe
plunger and capped by an outer shell. Medical grade PVC tubing is connected to the syringe. A
micro-glass cannula is placed in the end of the PVC tubing exiting the connector. A catheter is
connected to the end of the PVC tubing. A "Y" connector may be added 1o add a catheter for
more than one delivery site.

When medication is injected into the injection port, it flows into the syringe, pushing the
syringe plunger against the spring. As the syringe reservoir is filled, the spring produces more
pressure on the plunger, providing pressure on the médication fluid. The medication then flows
through the micro-glass cannula which controls the rate of flow (in a fail-safe manner). The fluid
exits the system via the epidural catheter. Any break in the system will result in reduced or no
drug delivery to the patient.

Clinical experience demonstrates that excruciating post-operative pain decreases over
time in most patients. This observation is further demonstrated by the patient's diminishing need
for narcotic analgesia to control pain. Continuous infusion of local anesthetic should provide
analgesia and reduce the need for systemic medications with little risk to the patient.

- f 162
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Take Aim
at the Site of Pain

Now you can provide your patients with

safe, reliable, and accurate continuous

infusion via Sgarlato Lab’s SurgiPEACE pump
system. SP is suitable for delivery of local
anesthetic directly to the pain site. There are many
potential applications for pain management.

PR UM R e

i The SP system is a complete, lightweignt
disposable device which provides constant
internal pressure via a unique precision
compression spring and a flow resistor to provide a
consistent infusion flow rate throughout the entire

4 course of therapy. The flow rate is selected by the
physician and cannot be changed by the patient
thus ensuring safety and efficacy. The medication
reservoir is constructed of a high quality durable
and stable plastic which is suitable for ambulatory
use. This simple and practical system is an

: excellent low cost option for many of your

s pain treatment needs.

ﬂ' y «f Sgariato Laboratories, Inc.

237 Aimendra Avenue
Los Gatos, CA 95030

» ‘ (800) 421-5303
L - [ ,f/ ’ (408) 399‘4638
Patent = 5,078,679 Patent = 4,997,420 ..l* FAX (408)354-4922
3 ’ .
v y
08
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Scxfe and Accurate

i

Consistent and reliable flow rate throughout thezrc py via d precision

compression spring.

Tamper resistant design and unique flow re\s‘rnc’ror pr«nven’r excess

“drug delivery ghd rate manipulation. -
Sterile “closed” system design with integrafed tubing reduces risk of .,
‘contamingtion, , ‘ : = P

Madel # ?ow Rate Max Volume

SP500 0.5 mi/hr 100mi 8 days
SP1000 1 mi/hr 100 mi 4 days
SP2000 2 mi/hr 100 ml 2 days

Reliable and Durable

s Outer markings on barrel show exactly how much fluid is in the

‘ reservoir at any point in time.

g} s Durable hard plastic pump design minimizes possibiiity of pump beung
damaged or crushed, especially for long term use.

i e All polypropylene housing provides for greater drug stakility and

ﬁ less sensitivities compared o elastomeric pumps. Drug stability

1 information is available.

Cost Effective

» lowCost

o Reduces or eliminates potentially expensive clinician
infervention fime,

EQ s Low cost alternative to other more cos’rly forme of
1 pain treatment.

indications and Usage: For patients requiring slow continuous
odmmlstro’non of medication. If is convenlem‘ for ambulation use

Kit Options:
connaector

Y odap’rer for mukﬁple catheters,

| Sgarlato Laboratories, Inc.

237 Almendra Avenue
Los Gatos, CA 95030
(800) 421-5303

(408) 399-4438

FAX (408)354-4922
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Homepump C-Series Predicate Labeling

The following contents are example labeling from the Homepump C-Series 65ml Volume, 0.5 mi/hr
~  flow rate model:

* P/N 111111 - Directions for Use

* P/N 1301712 - Flow Rate Label

* P/N 111112 - Pouch Insert

* P/N 1301758 - Pouch Label

* P/N 1301757 - inner Box Label

* P/N 1301759 - Shipper Box Label

1%

17 Al th 1T &4 N | q
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HOMEPUME DIRECTIONS FOR USE

C-SERIES MODELS: C060020, C065005, C100020,
DISPOSABLE ELASTOMERIC INFUSION SYSTEM

C125050, C270010, C270020, C270100

5 stem is designed for use by ambulatory patients.

The Homepump is mducated for contmuous dellvery of medications through intravenous, intra-arterial, subcutaneous or epidural routes.
The Homepump is not intended for the delivery of blood, blood products or TPN.

The Homepump tubing is made of DEHP plasticized PVC.

Epidurat Administration: Epidural infusion of analgesics is limited to use of indwelling catheters specifically designed for epidural delivery.
To prevent infusion of drugs not indicated for epidural use, do not use 1V set with additive ports. It is strongly recommended that devices
used for administration of medication via epidural routes be clearly differentiated from all other infusion devices.

Warning: Epidural administration of drugs other than those indicated for epidural use could result in serious injury to the patient.

It is the responsibility of the pharmacist to assure, that the medication is prepared and administered in accordance with the drug
manufacturer's package insert. It is the responsibility of the healthcare provider to assure the patient is educated on the proper use of this
product.

Refer to Center for Disease Control Guidsline for Prevention of Intravenous Therapy-related Infections for specific recommendations
regarding the usage of 1V administration sets.

Use aseptic technique.
1.

2.

3.

>

Do not use while showering, bathing, or swimming.
Do not microwave or submerge in water.
Do not reuse.

DISTAL END
CAP — ™

Remove filled Homepump from protective plastic bag and verify that the clamp on the
tubing is closed.

Remove distal end cap from tubing. Open clamp. Fluid will fill the tubing set. When
all air has been expelled from the tubing set, close clamp.

Attach the Homepump tubing to the appropriate access site, as instructed by your FILTER —
healthcare provider.

Begin infusion by opening the clamp.
When the elastomeric membrane is no longer extended, infusion is complete;
disconnect and dispose of the Homepump as instructed by your healthcare provider.

RESTRICTER

Effects of Environmental Factors (such as storage time, temperature, solution viscosity,
backpressure, and/or fill volume) on infusion Delivery Times

The information below will assist the healthcare provider in understanding these factors:

1.

2.

C-Series Homepump delivery should be started immediately after filing. Storage of a filled Homepump unit for more than 8 hours prior

to starting infusion may result in a 10% longer delivery time.

It a filled Homepump unit needs to be stored in the refrigerator or freezer, for any reason, allow the unit to warm to room temperature

before using: If refrigerated, allow 4 hours for C080020, C065005, C100020, C125050; allow 12 hours for C270010, C270020, C270100.
If frozen, allow 8 hours for C060020, C0685005, C100020, C125050; allow 24 hours for C270010, C270020, C270100.

Note: Delivery time can increase significantly as a result of extended storage time.

The C-Series Homepump System is designed for the infusion tubing to be worn under the clothing, while the Homepump reservoir can

be worn in the manner most comfortable to the patient. The Homepump flow restricter (located distal to the filter) should be cloge to,
or in direct contact with, the skin {31°C/88°F).

Temperature will affect solution viscosity, resuiting in shorter or longer

delivery time. If the Homepump is used with the flow restricter at room Deilvery Time information
temperature (20°C/68°F), delivery time will increase by 25%. for C-Series Homepumps

Homepump delivery times are based on normat saline. Addition of

CoeeRo Consens Cc1poa0z0 C125060 Carodte carscze careien
any drug or use of another diluent may change viscosity and result in  [owsas row mve om 2 s a [ 1 * 0
longer or shorter deiivery time; use of DSW will result in a 10% longer | Sowma vorws m b b 100 128 Lidd e Lidd
dslivery time. ".:““-"-‘:"v;"“u:‘l’::, = = = = = ’:' =
When administering through a central intravenous, arterial, or epidural [rewox ssvary Twe VOLUME (mi)
catheter, follow the instructions provided by the catheter manufacturer. (X L | B
The length, diameter, and position (pressure at catheter tip) may affect = = .
delivery time. YYD
A Homepump filled with more Typlcai Flow Curve for a H P 200
than the nominal volume will g ] Mni2e
infuse at a lower than nomlnal : " — ,':: —
flow rate. " ~ ‘ TIIY]
A Homepump filled with less than %; - — il L S
the nominal volume will infuse at =3 S
a higher than nominal flow rate. \\ TR 2
A PRODUCT OF [ el
100% 1 fo el
DELIVERY TIME e -

I-FLOW CORPORATION
LAKEFOREST, CA 92630
usAa

U.S. Pat. Nos. D324,911; 5,080,852; 5,105,983; and Foreign Pat. Pend.
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HOMEPUMP,

DISPOSABLE ELASTOMERIC INFUSION SYSTEM

FOI - Page 109 of 162

FOR SINGLE USE ONLY INFUSIONSGERAT ZUR

* Fluid pathway and areas under EINMALIGEN VERWENDUNG
undisturbed protective caps are + Auf Sterilitit und Pyrogenfreiheit
sterlle and nonpyrogenic. geprift.

* Do not remove from package until
ready for use.

* Do not use if previously opened or
damaged.

» See Directions for Use in the
dispenser box.

+ Storage: 10°-40°C,

* Nicht verwenden, wenn
Schutzkappen abgefallen oder
gelockert sind oder wenn Packung
beschidigt ist.

+ Bitte Gebrauchsanweisung in der
Sammelpackung beachten.

+ Lagerung: 10°-40°C,

10-90% relative humidity. 10-90% Luftfeuchtigkeit. 5
=
DIFFUSEUR PORTABLE A USAGE BOMBA DE INFUSION PARA UN
UNIQUE SOLO USO

+ Stérile, apyrogéne.

* Vérifier lintégrité du protecteur
individuel avant usage.

*» Se référer au mode d'emploi dans
'emballage de protection.

+ Conserver a 10°40°C,
10-80% humidité.

+ Estéril, apirégena.

* No utilizar si el envase unitario no
esta integro.

» Consultar el modo de empleo en la
caja dispensadora.

+ Conservar a 10°-40°C,
10-90% humedad.

| STERILE| EO |

A PRODUCT OF
- / CAUTION: Federal (U.S.A.) Law restricts this
=LY device to sale by or on order of a physician.
1-FLOW CORPORATI U.S. Pat. Nos. 0324,911; 5,080,652;
LAKE FOREST,% A szsg:‘ 5,105,983; and Foreign Pat. Pend.
USA Assembled in Mexico 111112, Rev. B
TiITLE: C-Series pouch insert
RS 111112 REV: B
SHT 3 OF 4 PRINTES 100 %
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DIRECTIONS FOR FILLING - Use Aseptic Technique.
1. Remove the cap from the fill port and retain for later use.

2. The HOMEPUMP can be fitled with a syringe or other filling device. Remove all air from the
filing device and attach it securely to the fill port.
3. Close the clamp and fill the HOMEPUMP with no more than the recommended maximum fill

volume.

4. Remove filling device from the fill port.
5. Securely attach the cap to the fill port.
6. Label with the appropriate phamaceutical and patient information.

7. Put HOMEPUMP into protective plastic bag for shipping and handling.
ANLEITUNG ZUM FULLEN - Auf aseptische Arbeltsweise achten.

1. Die Schutzkappe vom Fillport entfernen und zur Seite legen.

2. Die HOMEPUMP kann mit einer Spritze oder einer anderen Filivomrichtung gefililt werden. Die

gesamte Luft aus der Fillvorichtung entfernen. Fdilvorrichtung sicher mit dem Fillport

verbinden.

3. Die Klemme schliessen und die HOMEPUMP mit hichstens dem empfohlenen maximalen

Fiilvollumen fullen.

. Die Schutzkappe wieder

~N O ;b

aufsetzen.

Kunststoff-Schutzbeutel verpacken.

INSTRUCTIONS POUR LE REMPLISSAGE - Utiliser une technique aseptique.

. Die Fllivorrichtung vom Filliport entfemen.

1. Retirer le bouchon protecteur du site de remplissage et le mettre de ctté.
2. La HOMEPUMP peut étre remplie avec une seringue ou un autre appareil de remplissage.

Expuiser tout I'air de 'appareil de remplissage et raccorder le de fagon s(re au site de

remplissage.

(5]

maximum.

~N O O

N ==

. Retirer lappareil de remplissage du site de remplissage.

. Raccorder le bouchon protecteur sur le site de remplissage.
. Etiqueter avec les renseignements pharmaceutiques et informations pour le patient appropriés.
. Mettre la HOMEPUMP dans le sac protecteur en plastique pour |'expédition et la manutention.
NSTRUCCIONES PARA LLENAR - Use una técnica aséptica.
. Remueva la tapa del orificio superior y reténgala.
. ElHOMEPUMP se puede llenar con una jeringa u otro sistema de llenado. Elimine todo el aire

del sistema de lienado y conéctelo firmemente al orificio superior.

~NO» L w

TITLE: C-Series pouch insert

DRWG

NO: 111112 REV: B

SHT 4 OF 4 PRINTES 100 %

B T 0 o ripep e i R &

IE) bl

. Mit den entsprechenden pharmazeutischen und Patienteninformationen bezeichnen.
. Fr den Versand, Transport und kurzfristige Lagerung vorgesehene HOMEPUMP in den

. Fermer le clamp et remplir la HOMEPUMP sans dépasser le volume de remplissage

. Cierre la pinza y llene el HOMEPUMP sin sobrepasar el maximo volumen recomendado.
. Remueva el sistema de lienado del orificio superior.

. Vuelva a conectar la tapa en el orificio superior asegurandola firmemente.
. Marque el HOMEPUMP con ia correspondiente informacion farmacéutica y del paciente.
. Ponga el HOMEPUMP en la bolsa de plastico protectora para envio y manejo.

(.e,9)
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I-FLOW CORPORATION

Labeling Specification Form Preparation Date: 02/04/98

O DFU (Direction for Use) | 3 Labels | O Other

Part Number. 1301758 | Revision: B | Sheet: 1 of 1 |
Description:  Label, Pouch, C-Series 65 ml Vol., 0.5 mithr T

P

S

roduction release per DCO 2952 10/15/97
B Revised per DCO 3106 2/9/99, RF by
LA

Interpret dimension / tolerance in accordance with ANSI Y14.5M-1 982.
Material: M/F 1301723

Text and artwork to be centered on applicable sheet size.

Text and artwork color: BLACK

Label background coior: WHITE

Outside perimeter of label to have corners: X radius, O sharp.

O Single sheet printed on both sides. CONTROL COPY

Single sheet printed on one side. FEB 0 9 1998
O Standard size: 4.80" x 6.20” with 0.15” Border For Artwork.

10.® Size: 3.75" X 5.5” | MUST BE IN RED
11. Refer to attached original artwork for text details.

CRNOIORWN=

Notes: 1. Items with check mark in box are applicable (refers to items 6 through 10 above).
2. QC to add the following to kit issued labels: Lot Number and Expiration Date.

l( S?grovals: Final Artwork .

(b)(4)

CAFORMS\DOC001B.DOC
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PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTODE ~ CONTENTS / INHALT /-
G‘m CONTENU / CONTENIDO: 1
® REF C065005

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001013

Homepump ECLIPSE®C-Series

38
3
65 ml Vol 0.5 mi/h
mi voiume, .o mi/nr :
a
=
a
£
A, & [sterie o LOT
CAUTION: FEDERAL LAW (U.S.A) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A PHYSICIAN.
SEE DIRECTIONS FOR USE.
Manufactured by / Hersteller von / European Representative / Europaische Vertretung /
- Fabrique par / Fabricado por: Représentant pour 'Europe / Representante Europeo:
- -Flow Corporation CE MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S A 0123 Borngasse 20, 35619 Braunfels, Germany
13017588
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I-FLOW CORPORATION

Labeling Specification Form Preparation Date: 08/06/97

O DFU (Direction for Use) | ® Labels | O Other

Part Number: 1301757 | Revision: A | Sheet: 1 of 1 |
Description:  Label, Box, Inner, C-Series 65 mi Vol., 0.5 ml/hr |

A Production release per DCO 1775 457 | RF LR )

Interpret dimension / tolerance in accordance with ANSI Y14.5M-1982.
Material: M/F 1301724

Text and artwork to be centered on applicable sheet size.
Text and artwork color: BLACK

1
2
3
4,
5. Label background color: WHITE CONTROL COPY
6. Outside perimeter of label to have corners: radius, [J sharp. gy

7. O Single sheet printed on both sides. , o
8 Single sheet printed on one side. WSt BE N RV
9. O Standard size: 4.89" x 6.20" with 0.15” Border For Artwork.

10. Size: 3.75" X 8.0”

11. Refer to attached original artwork for text details.

Notes: 1. Items with check mark in box are applicable (refers to items 6 through 10 above).
2. QC to add the following to kit issued labels: Lot Number and Expiration Date.

Approvals: Final Artwork
(D) (4)

(b)(4)

C:\FORMS\DOC001B.DOC
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I-FLLOW CORPORATION

Labeling Specification Form B Preparation Date: 02/04/98
[1 DFU (Direction for Use) | ® Labels | O Other
Part Number: 1301759 | Revision: B | Sheet: 1 of 1 |
Description:  Label, Box, Shipper, C-Series 65ml Vol., 0.5ml/hr |
Revision DCO Hastory - ;f;szeEease Change Ghecked
| Date | By | . By
A Productlon release per DCO 2952 10/1 5/97 RF _LRH
B Revised per DCO 3106 7/9/a4%| RF | QP N
= 17 -

Interpret dimension / tolerance in accordance with ANSI Y14.5M-1982.
Material: M/F 1301724
Text and artwork to be centered on applicable sheet size.

Text and artwork color: BLACK o oy
Label background color: WHITE CONTROL COPY

Outside perimeter of label to have corners: & radius, I sharp. FEROQ G 194K
7 O Single sheet printed on both sides. ) ey
8. [X1 Single sheet printed on one side. MUST BE N RE

9. 0O Standard size: 4.80” x 6.20” with 0.15” Border For Artwork.
10. Size: 3.75" X 8.0"

11. Refer to attached original artwork for text details.

ook wh =

Notes: 1. ltems with check mark in box are applicable (refers to items 6 through 10 above).
2. QC to add the following to kit issued labels: Lot Number and Expiration Date..

| Approvals: Final Artwork ]
(b) (4)
(b)(4)
C:\FORMS\DOC001B.DOC
/6.
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Homepump Eclipse Predicate Labeling

The following contents are exa
flow rate model:

mple labeling from the Homepump Eclipse 50m! Volume, 50 mi/hr
* P/N 111064 - Directions for Use

* P/N 1301713 - Flow Rate Label

* P/N 110876 - Pouch Lidstock Label

* P/N 1301758 - Pouch Label

* P/N 1301759 - Shipper Box Label

/6
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DISPOSABLE ELASTOMERIC INFUSION 33 TEM DO NOT USE IF PACKAGE HAS B

RATE
HOMEPUMP MODEL NO: mi/hr
. °°"TSNTs= LOT NO:
E(LIPSE| mowm
STERILE, NONPYRCGENIC FLUID PATHWAY IF PROTECTIVE CAPS ARE IN PLACE.

EEN PREVIOUSLY OPENED OR DAMAGED.

* Use Aseptic Technique. * Do not use while showering, bathing, or swimming. * Do not reuse,
DIRECTIONS FORUSE * Do not microwave or submerge in water, * Do not use with blood, blood products or TPN infusions.
1. Allow Homepump Eclipse to wam to room temperature before using. (For guidelines, refer to the table on the reverse side.)
2. Verify that the clamp on the tubing is closed.
3. Removs the cap from the end of the tubing; f required, attach a needle and remove its cover.
4. Open tubing ciamp. Fluid will begin to fiow, filing the tubing set. When ail ai

clamp. -

Attach the Homepump Eclipse tubing

Begin infusion by opening the clamp;

7. When the elastomeric membrane is no longer extended, infusion is complete.
instructed by your healthcare provider.

I has been expelied from the tubing set, close tubing

to your venous access site, as instructed by your heatthcare provider.
fluid delivery will start immediately. if tubing is partially kinked, massage tubing to promote flow.

CAUTION: Federal (U.S.A.) Law restricts this device to sale & STERILE | R 2 RODUCT O

by or on order of a physician. . A
U.S. Pat. Nos. D324,911; 5.080,652; 5,105,983; 5.284.431: and European Representative: 1-FLOW CORPORATION
Foreign Pat. Pend. MPS Medical Product Service GmbH LAKE FOREST, CA 92630
110876, Rev.C  Pkg.Pat. 4,367,816  Assembied in Mexico Bomgasse 20 35619 Braunfels, Germany 0123 USA

The Homepump Eclipse snow.id ba filled a minimum of four hour:
the flow rate may increase by up 10 20% of its nominal rate. St
Each Homepump Eclipss is designed to ba used at room temperature (68°F/20°C).
Temperature wiil affect solution viscosity, resulting in increased or decreased flow rats.
it the Homepump Eclipse orits tubing is at 78°F/25°C, the flow rate will increase
approximately 14% above its nomina! rate; at 60°F/15°C, tha flow rate will decrease
approximately 12% below its nominal rate.

The Homepump Eclipse should be wom outsids tha clothing, in the nyion carrying
pouch designed to conveniently conceal and carry the Homepump Eclipse.

The flow rate may be decreased by infusion of more viscous fluids. Use of DSW will
decreasa the flow rate by approximately 8%.

When administering through a central or paripheral catheter, follow the instructions
provided by the catheter manufacturer.
lines smatler than 20 gauge
positional catheters and/or access.

After priming the tubing set of the Homepump Eclipse, ensure that the distal end cap 15
tightenad Securely to pravent fluid évaporation and occlusion of the fiow cantrol tubing.

to check for any tubing occlusion at clamp site.
Aftar opening tha clamp, if tubing is partiaily kinked, squesze tubing to facilitate fiow

Usa extra cars when handiing frozen units.
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S prior to administration. If the Home
orage conditions other than the specif

Pump Eclipse is used immediately after filling,
ied usage conditions wilt affect delivery time.

NOMINAL FILL VOLUME {mi) 30 100 100
FLOW RATE (mifhw) 50 100 200
MAXIMUM FILL VOLUME {m) [ 128 125
RETAINED VOLUME {mh) 3 3 3
TIME TO REACH ROOM TEMPERATURE
hours from retrigerator (] L] ]
hours from treezer 12 12 12
UNITS PER CASE 48 48 48
APPROX. DELIVERY TIME FILL VOLUME {mi)
15 min, 40 [ ]
30 min, 28 o 100
40 i, 128
1he. 50 100
The. 15 min, 85 128
FOR CUSTOMER SERVICE,
CALL 1-800-448-3569

(714) 205-2700



I-FLOW CORPORATION

Labeling Specification Form Preparation Date: 8/12/97
O DFU (Direction for Use) | X Labels | O Other

Part Number: 1301746 | Revision: A | Sheet: 1 of 2
Description:  Label, Box HP Eclipse 50ml Vol.. 50mi/hr

T

sk

Rev ed er

1. Interpret dimension / tolerance in accordance with ANSI Y14.5M-1982.

2. Material: M/F 1301724

3. Text and artwork to be centered on applicable sheet size.

4. Text and artwork color: Black

5. Label background color: White

8. Outside perimeter of label to have corners: radius. O sharp. CO

7. O Single sheet printed on both sides. NTR@[ o
8. [X Single sheet printed on one side. SEr =~ LOpy
9. 0 Standard size: 4.80” x 6.20” with 0.15” Border For Artwork. Ry 49>
10. X Size: 3.75" x 8.0" MUSTB -

11. Refer to attached original artwork for text details. 3 IN RER

Notes: 1. Items with check mark in box are applicable (refers to items 6 through 10 above).
2. QC to add the following to kit issued labels: Lot Number and Expiration Date

A(‘p)provals: Final Artwork .
5y (4

—~

(b)(4)
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< PRODUCT OF / EINE PRODUKT VON 7 UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT / CONTENU / CONTENIDO: 48

Emw), MODEL:  E050500

I-FLOW CORPORATION, LAKE FOREST, CA USA. PART NO - 5000985

Homepump ECLIPSE -
50 mi Volume, 50 mi/hr

AN ® [sterielR 8 LOT

Mexsr «

Assernbilect iy

SICIAN. SEE DIRECTIONS FOR USE
R ——
Manufactured by / Hersteller von / European Representative / Europaische Vertretung /
Fabrique par / Fabricado por Représentant pour I'Europe / Representante Europec
I-Flow Corporation CE MPS Medical Product Service GmbH
Lake Forest. CA 92630 USA. 0123

Borngasse 20, 35619 Braunfels, Germany

H
13017464
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Br. J. Anaesth. (1986), 58, 790--800

LOCAL ANAESTHETIC TECHNIQUES FOR PREVENTION

OF POSTOPERATIVE PAIN

E. N. ARMITAGE

HISTORY

The potential benefits of local anaesthetic tech-
niques in the postoperative period have long been
recognized. In a review of early work, Simpson
and Parkhouse (1961) pointed out that, in 1935,
Capelle irrigated abdominal wounds with local
anaesthetic injected through large, curved, hollow
needles. These were inserted at the end of the
operation and left in place in a manner similar to
deep tension sutures. The method was apparently
effective, but was not adopted widely because of
fear of wound infection and delayed healing.
Gerwig, Thompson and Blades (1951) used the
same principle when they inserted polyethylene
tubes deep to the anterior rectus sheath for wound
irrigation, and they noted that patients so treated
required only a quarter of the usual amount of
morphine.

Gius (1940) described the use of paraverte-
bral block with procaine for the treatment of
post-operative atelectasis, and Cleland (1949) used
“continuous” caudal and extradural analgesia for
over 100 abdominal and ano-rectal cases. He
claimed that this resulted in normal postoperative
respiration and early, painless ambulation. Bonica
(1953) used intermittent injections through an
indwelling extradural catheter to produce seg-
mental analgesia, and found that this gave com-
plete pain relief and allowed effective ventilation
and coughing. Dawkins (1956) preferred to give
extradural lignocaine as an infusion. He found that
this technique was capable of providing truly
continuous analgesia, and pointed out that the use
of the word “continuous” is a misnomer when
applied to intermittent injections or top-ups of
local anaesthetic. *

These pioneer workers had demonstrated that
local anaesthetics produce excellent postoperative
analgesia, but they had also encountered the

E. N. ARMITAGE, M.B., BS., F.F.A.R.CS., Brighton General
Hospital, Brighton, W. Sussex.
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drawbacks. Infusion systems were open to the
criticism that the extent of block might be difficuit
to control and that any sudden, unsuspected
hypotension could be dangerous to a patient in the
sitting position (Bonica, 1957). Regarding inter-
mittent top-ups, Simpson and colleagues (1961)
summarized the situation as follows: “The
exacting nature of the technique, the necessity for
scrupulous asepsis, and the large numbers of
injections required,make coatinuous postoperative
analgesia by means of intermittent, mid-thoracic
extradural block unsuitable for routine use except
where the special facilities of an intensive therapy
unit are available.”

These early observadons provide guidelines for
the “ideal™ local anaesthetic technique for use in
the postoperative period. It should be effective
over the whole of the painful area, but its extent
should not be diffjcult to control. It should not
readily produce toxic effects and should not be

unduly labour-intensive. Side effects should be
minimal.

EXTRADURAL BLOCK

This is particularly useful because it can provide

analgesia after surgery of the thorax, abdomen,
pelvis and lower limb.

E
Factors affecting the catheter

Position. The catheter must be placed so that
local anaesthetic solution: injected through it
produces analgesia at the site of operation. The
mode of spread of solution depends on the method
of administration. Injected solution emerges from
the catheter under pressure and spreads equally up
and down the extradural space. The catheter tip
should therefore lie at the segment innervating the
middle of the required area of analgesia. For upper
abdominal operations, this should be between T6
and T8. An infused solution enters the extradural
space under minimal pressure and its spread is

169
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TECHNIQUES FOR PREVENTION OF POSTOPERATIVE PAIN

area of analgesia
T6-T12

)

157

. lignocaine
0.47 s

lignocaine

same area of
anaigesia
16-T12

F1G. 1. The original illustration by Green and Dawkins (1966).
The lower diagram shows the catheter tip placed at the upper
end of the required area of block when the patient is in the 45°
sitting position and the local anaesthetic is infused. The upper
diagram shows the same area of anaigesia obtzined with the
patient supine and the solution administered as a bolus.

mostly influenced by gravity. Since the patient is
likely to be sitting up when the postoperative
infusion is in progress, the catheter tip should be
at the segmental leve] innervating the upper end

of the surgical incision (fig. 1) (Green and
Dawkins, 1966).

Insertion. When an extradural block is used only
for the duration of surgery, it is customary to insert
a short length of catheter (2-3cm) to the
extradural space. Looping and knotting cannot
occur and the risk of venous and dural puncture
is minimized. Although this is satisfactory during
and immediately after the operation, the catheter
tends to become extruded as the patient mobilizes
and as infusions are continued or repeated
injections given. At least 5 cm of catheter should
therefore be inserted to the extradural space if
long-term analgesia is planned.
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Duration. The pain of major surgery is at its
most severe and debilitating in the first 2 or 3 days
and extradural analgesia is of most benefit during
this time. Thereafter, the intensity of pain
diminishes and it can usually be controlled
adequately with i.m. opioids or oral preparations.

Infection is unlikely to occur when catheters are
removed after 2 days and patients have been
reported in whom they have been left in place for
between 7 and 25 days (Dawkins, 1966; Lloyd and
Rucklidge, 1969; Spoerel, Thomas and Gerula,
1970). However, skin infection was noted after 3
days at the entry site of the catheter in one
instance. Infection of the extradural space is very
rare (Baker et al., 1975), but it is serious when it
occurs (Saady, 1976) and injections and infusions
should be delivered through a system which
includes a bacterial filter. Indwelling catheters can
migrate and the tip can enter a blood vessel or
puncture the dura. The length of time for which
a catheter is left in place represents a compromise
between these possible hazards and the benefits
resulting from the analgesia. Two to three days
would seem to be the optimal time.

Choice of drug

[t is important that a local anaesthetic, given by
intermittent bolus injection or by infusion, should
not produce systemic toxicity. Rcynol'ds (1971)
found bupivacaine to have a wider safety margin
than lignocaine or mepivacaine when given by
intermittent injection during surgery. Tucker and
Mather (1975) used a computer model to predict
the pattern of drug concentrations in the extradural
and plasma compartments, and concluded that
longer-acting agents such as etidocaine accumulate
rapidly in the extradural space, but slowly in the
plasma(fig. 2). Systemic toxicity and tachyphylaxis
were observed when lignocaine was administered
as a continuous extradural infusion (Sjogren and
Wright, 1972). Bromage (1975) found that, in low
concentration, bupivacaine produced less motor
block, for any given degree of sensory block, than
did etidocaine, amethocaine and lignocaine. The
evidence suggests that bupivacaine is the agent of
choice for postoperative use.

It may be thought that the addition of
adrenaline to the local anaesthetic could be
beneficial on the grounds that the risk of systemic
toxicity would be reduced, but in fact plasma
concentrations are not significantly decreased
(Wahba, Don and Craig, 1975). Hypotension is
more marked when the local anaesthetic solution

R — 1 . R 1 17 B 1
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F1G.2. Predicted localand systemic accurnulation of lignocaine

during muitiple extradural injections at 1.5-h intervals (upper

graph), and of etidocaine at 3-h intervals (lower graph).

Condnuous line: arterial plasma concentration. Broken line:

amount unabsorbed (percentage of the initial dose). (From
Tucker and Mather (1975).)

contains adrenaline (Kennedy, 1966) and in view
of the possibility that the prolonged infusion of
adrenaline might cause ischaemic nerve damage,
its use should be avoided.

Anticoagulation

The extradural space is vascular and since the
insertion of a catheter is a “blind* procedure,
occasional damage to blood vessels is inevitable.
Haemorrhage from such damage cannot ‘be
controlled directly and although this is of little
clinical consequence in the presence of normal
clotting mechanisms, it does have implications for
patients receiving anticoagulants. Some will be
receiving oral anticoagulants for pre-existing

BRITISH JOURNAL OF ANAESTHESIA

cardiovascular disease. Others may require hep-
arinization during arterial procedures, and the
administration of low-dose heparin for prophylaxis
against deep vein thrombosis after major surgery
is now widely practised.

There has been understandable reluctance to
insert extradural catheters to patients in any of
these categories, but there is evidence that the
procedure may be safe in certain circumstances,
Rao and EI-Etr (1981) reported 3164 patients who
received continuous extradural anaesthesia before -
the administration of heparin during operation.
The activated clotting time was approximately
twice the preoperative value, but the authors
found no evidence of extradural haematoma.
Odoom and Sih (1983) reported 950 patients who
received intraoperative heparin after insertion of
the catheter, but these patients had also received
oral anticoagulants before operation and their
clotting mechanisms were abnormal at the time of
catheter insertion (mean thrombotest: 19%;
normal range: 70-130%,). None developed neuro-
logical complications.

Although these studies appear to demonstrate
the relative safety of heparinization after insertion
of an extradural catheter, the authors stress the
importance of controlling the degree of hepariniz-
ation through the activated clotting time, and they
regard thrombocytopaenia, prior heparinization,
long-term aspirin therapy and a thrombotest
below 10 % as contraindications. The management
of the individual case depends on the balance
between factors contributing to the thrombosis
risk and the benefits likley to be conferred by the
extradural. For major abdominal operations, the
present author inserts the catheter before surgery

and does not institute low-dose heparin therapy
until 6-8 h after operation.

Bolus Injection

Integmittent injection, or topping-up, is the
traditional method of prolonging analgesia into
the postoperative period. It is satisfactory if the
increments are given on a regular, timed basis with
the objective of preventing pain. It is much less
satisfactory if given on demand, since this implies
that the presence of pain is the indication for a
top-up. If the top-ups are to be given by nursing
or medical staff, the patient nursed in an intensive
therapy unit or a high dependency area stands a
better chance of receiving prompt attention, and
the method is therefore inappropriate for the
majority of patients who return to a general
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surgical ward. Early attempts were made to
overcome this difficulty by the use of a mechanical
injection device which delivered a predetermined
dose of lignocaine or mepivacaine at regular
intervals (Cox and Spoerel, 1964). More recently,
Scott, Schweitzer and Thorn (1982) used a
specially designed roller pump to deliver 6~10-ml
doses of 0.5 %, bupivacaine 2 hourly. They found
this provided good analgesia over 24 h. In the same
study, another group of patients received 0.59,
bupivacaine 4-5 ml given every 1-2 h by nurses.
It was not possible to continue this regimen over-
night and, even over the 8 h for which data were
available, good analgesia was obtained in less than
half the patients, because the nurses could not give
the injections frequently enough. Schweitzer
(personal communication) subsequently found
that when 2-ml doses of 0.5% bupivacaine were

delivered hourly through the pump, good analgesia
was obtained.

Continuous Infusion .

It was soon appreciated that it should be possible
to maintain a constant state of analgesia by ad-
ministering local anaesthetic by infusion. The
method has the advantage that syringe drivers
and variable rate infusion pumps are standard
equipment and readily available, and the main-
tenance and monitoring is not labour-intensive.

Low volume/high concentration. Early workers
(Spoerel, Thomasand Gerula, 1970) used standard
concentrations of drug, 1 or 29, lignocaine or
mepivacaine, at a rate of 5-12 ml h~! after thoracic
and abdominal surgery. They continued the
infusion for an average of 3 days and claimed good
results in 779, of cases. Pflug and colleagues
(1974) achieved excellent analgesia after upper
abdominal surgery, infusing 0.5 %, bupivacaine at
arate of 3-5 ml h™!. They reduced the concentra-
tion to 0.25% on the 3rd day, but kept the rate
constant. It would seem that further reduction of
the rate results in variable blocks. This is because
an infused solution, unlike a bolus injection, has
minimal injection pressure to propel it away from
the catheter tip, and an increase in drug con-
Centration is insufficient to compensate for this
lack of physical spread. Renck and colleagueg
(1976) gave 19 bupicavacaine at a rate of

0.75 ml h~! after thoracic surgery and failed to
achieve reliable anaigesia.

High volume /low concentration. In the author’s
opinion, this is the method of choice. It involves
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the infusion of 0.1-0.125% bupivacaine
1624 ml h™'. Assuming that the catheter tip is
appropriately placed, there is rarely any difficulty
in achieving adequate spread of analgesia, motor
block is less intense and drowsiness, a systemic
side effect of bupivacaine, is less common than
with the 0.25% solution (Griffiths, Diamond and
Cameron, 1975). The accidental administration of
excessive volume is likely to result in less severe
toxic effects if a solution of low concentration is
used. Hypotension is less common with an
infusion than with a bolus technique (Scott,
Schweitzer and Thorn, 1982), and infusions have
been used safely on general surgical wards after
abdominal and thoracic surgery (Ross, Clarke and
Armitage, 1980). Unfortunately, local anaesthetics
are not yet commercially available in low concen-
tration and large volume, and suitable solutions
have therefore to be specially prepared.

Practical aspects of management

Filters. Extradural filters are designed to
prevent the passage of bacteria and are capable of
excluding particles as small as 0.22 ym. When
fluid is infused at a rate of, for example, 20 ml h1,
particles accumulate rapidly on the filter and its
resistance increases. The resulting increase in
pressure between the filter and the pump may
cause separation of the infusion line at a junction
point. This problem can be overcome by changing
the filter every 12 h, but it is the author’s practice
to insert a blood filter between the pack of local
anaesthetic solution and the administration set.
This removes the larger particles, and the bacterial
filter usually lasts for the duration of the infusion.

The pump. Resistance in an infusion line is high,
since fluid has to pass not only through the filter,
but alsq.along the narrow 90-cm long extradural
catheter. The pump must therefore be powerful.
It should also be quiet and accurate and give
warning when solution is flowing faster or slower
than the selected rate. Nursing staff should have
casy access to an illustrated chart showing the

common causes of, and remedies for, pump
malfunction.

Bolus during an infusion. Although an infusion
of 0.1% bupivacaine 20 ml h™! will often give
satisfactory analgesia for 2-3 days without the
need for adjustment, the block will sometimes
regress. Setting the pump at a higher rate will not
correct a regressing block unless a bolus is first
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Plasma bupivacaine (pgmi-')
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F1G. 3. Mean plasma bupivacaine concentrations (+ SD) in
nine patients kept free of pain with extradural infusions of
0.125% bupivacaine after abdominal or thoraco—-abdominal

surgery.

given to re-establish the required area of analgesia.
A “bolus” can be given without breaching the
infusion line by running the pump at 90
drops min~!. Astandard administration setdelivers
4.5 ml during 1 min at this rate, and volumes of
4.5-9 ml are usually required. Griffiths, Diamond
and Cameron (1975) infused 0.125% or 0.259%,
bupivacaine at 15 ml h-! after thoracic surgery and
achieved satisfactory analgesia in five of seven
patients. However, in spite of this generous rate,
a2 mean of five bolus doses (5-8 ml of 0.259,
bupivacaine) was required during the 48-h period
studied.

A regressing block may not be the only reason
for a bolus being required. Gijessing and Tomlin
(1979) have suggested that the intensity of
postoperative pain is not constant, but cyclical.
They identified four peaks (occurring at 4, 10, 14
and 18 h) during an 18-h period in women
undergoing total hip replacement, and two peaks
(at 6-8 and 12-16'h) in men having the same
operation. They also suggested that patterns of
pain may be different after different types of
surgery.

Motor block. Weakness or paralysis of the lower

limb muscles is not usually produced when nerves
are subjected to intermittent bolus injections of
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local anaesthetic, but it is quite common, even with
dilute solutions, during the course of an infusion.
This is presumably because the large, resistant
motor fibres eventually become affected after they
have been bathed constantly for several hours. The
patient should be warned of this possibility at the
preoperative visit and assured that recovery of
function occurs within 2 or 3 h after reduction of
the infusion rate. Similarly, surgeons should be.
aware that symptoms do not necessarily betoken.
a neurological or vascular disaster.

Additional sedation. Since postoperative extra-
dural block is performed to provide better pain
control at the operation site than conventional
opioid analgesia, it is sometimes felt that any
discomfort indicates a failure of the block and that
no opioid should be necessary. This attitude fails
to take into account the fact that there are some
sources of discomfort which the extradural is
intrinsically incapable of relieving, or which lie
outside its range. These include anxiety about the
recent operation, sleeplessness as a result of noise
and the need for frequent postoperative observa-
tions, and shoulder tip pain which is thought to
result from pneumoperitoneum. The administra-
tion of occasional, small doses of opioid under
these circumstances, far from devaluing the block,

greatly enhances it and gives excellent overall
results.

Plasma concentrations. The extradural infusion
of a local anaesthetic drug over a long period may
lead to potentially toxic plasma concentrations.
Ross, Clarke and Armitage (1980) followed
intraoperative boluses of 0.25 % bupivacaine with
the postoperative infusion of 0.125%,, and meas-
ured venous plasma concentrations at 4-h
intervals for 44 h. The infusion rate was adjusted
so that patients were pain-free and side effects
were minimal, and it varied between 12 and
36 ml h™! with an average of 20 mlh~!. This
regimen produced mean venous bupivacaine
concentrations of 3 pug mi-? (range 1.34.9 ug
ml™!) after 44 h (fig. 3). Patients were assessed
clinically when the blood samples were taken and
no signs of cerebral toxicity were detected,
although one patient became cuphoric. Reynolds
(1971) has stated that even mild toxic symptoms
are unlikely to appear at plasma concentrations less
than 1.6 pg mi-'. Unfortunately, this figure has
sometimes subsequently been taken to represent
“the toxic level” for bupivacaine and this is

/15
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clearly an incorrect interpretation of the original
statement,

The appearance of toxic symptoms depends on
factors other than the plasma concentration. Scort
(1975) administered i.v. bupivacaine at different
fates to conscious volunteers and found that
symptoms appeared at low plasma concentrations
when the infusion rate was high. The rate of
increase in concentration tends to be very slow
when dilute bupivacaine is given by extradura]
infusion (fig. 3) and this may explain why no toxic
effects were observed in Ross’s patients. A further
explanation may lie in the fact that a-globulin, the
protein to which bupivacaine binds, increases after
surgery and may match the increase in plasma
bupivacaine concentration. The unbound fraction
of the drug may remain virtually constant under
these circumstances.

Although venous plasma concentrations are
often measured, it is the arteria| concentration
which is more closely related to the development
of toxic symptoms. Griffiths, Diamond and
Cameron ( 1975) followed intraoperative injections
of 0.5% bupivacaine (with adrenaline) 6-8 mi
with a postoperative infusion of 0.1259, bupiva-
caine at a mean rate of 13mlh! and they
supplemented this, as required, with boluses of
0.25% bupivacaine 5-8 m]. They took arterial
samples and found a mean value of 2 pg mi-!
(range 0.93-3.76 pug ml—1),

Effects on the cardiovascular system

Some degree of hypotension almost invariably
accompanies extradural block and it is fear of its
consequences and, perhaps, uncertainty about its
significance which deters many from prolonging
the block after operation.

Thenormalpatient. Thesympatheticdenervation
caused by extradural block results in peripheral
arterial and venous dilatation. The latter gives rise
to decreased venous return and, if the affected
veins are below the level of the right atrium,
cardiac output may be reduced. Mean arterial
pressure decreases in proportion to the decrease in
cardiac output and peripheral vascular resistance.
As a consequence, coronary blood flow is reduced,
but fortunately this is accompanied by a similar
reduction in the myocardial oxygen requirement.

Sympathetic block below T4 results in dilatation
of the splanchnic, pelvic and lower limb vessels,
and various mechanisms come into play to
compensate for this. Vasoconstriction above the
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level of the block occurs, mediated by unblocked
sympathetic vasoconstrictor fibres (T1-4), ang
release of catecholamines may be mediated by any
unblockedfibrestothe adrenalmedulla. Unblocked
cardiac sympathetic fibres mediate an increase in
myocardial contractility and heart rate. Inaddition,
vascular tone below the level of the block may
recurn because of autoregulation of flow by
precapillary sphincters {Granger and Guyton,
1969) and it has been suggested that low plasma
concentrations of local anaesthetic drug cause
cardiovascular stimulation (Bonica, Berges and
Morikawa, 1970).

Sympatheticblock above T4 reducesorabolishes
compensatory vasoconstriction in the head, neck
and upper limb as well as the ability of the cardjac
sympathetic fibres to stimulate the heart. It is
therefore surprising that the cardiovascular
changes noted with upper thoracic blocks have
been relatively modest. McLean and colleagues
(1967) found a 15-20% reduction in cardiac
output and an increase in central Venous pressure
(CVP). Bonica and colleagues (1971, 1972) also
demonstrated an increase in CVP and found that
mean arterial pressure and peripheral resistance
decreased by about 20 %> but they observed no
change in cardiac output or heart rate.

Relation of sympatheric 1o sensory block. There is
disagreement as to whether or not a sythipathetic
block extends higher or lower than a somatic
block. Bonica, Berges and Morikawa (1970) were
unable to demonstrate any sympathetic block in
two of cight patients, even though all had skin
hypoalgesia. On the other hand, Homer's syn-
drome is occasionally seen following an extradural
where the analgesia is confined to the lower
thoracic segments. Wugmeister and Hehre (1967)
concluded that sympathetic and somatic block
extend¥®d to the same leve| because loss of pin prick
and cold sensation affected the same area. The
above evidence Suggests that there is wide
variation between patients. The practical conse-
quence is that the incidence and severity of
hypotension are aiso likely to vary.

Patients in pain. The effect of extradural block
on the cardiovascular system of the postoperative
patient was studied by Sjogren and Wright (1972).
They maintained analgesia with 0.49%, lignocaine
infused overnight at a rate of 3045 ml h-! and
took cardiovascular measurements before discon-
tinuing the infusion. The measurements were
repeated when the block had worn off and the

)
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patients were in pain, and again when the infusion
had been re-commenced and the patients were
pain free. The measurements taken when patients
were in pain showed an increase in cardiac output,
heart rate and mean arterial pressure and a
decrease in stroke volume and skin blood
flow—changes which indicated a strong sympath-
etic stimulation of the circulation. Re-establish-
ment of analgesia was followed by a return to the
values obtained before pain had been allowed to
occur. Holmdahl and colleagues (1972) gave
continuous extradural analgesia after cholecystec-
tomy and found that hypotension was less of a
problem when the catheter was placed in the
thoracic rather than the lumbar region.

Effects on the respiratory system

Patients who have undergone major thoracic
and abdominal surgery are prone to respiratory
infection because pain prevents them from
breathing deeply and coughing effectively. The
abolition of pain by continudus extradural block
might be expected to improve pulmonary function,

and various aspects of the subject have been
investigated.

The normal patient. Extradural block has very
little effect on respiratory parameters in the normal
patient. A block to the level of T4 had no
significant effect on functional residual capacity
(FRC), expiratory reserve volume (ERV) or
inspiratory capacity. However, a block extending
higher than T4 caused a decrease in ERV of
12-36 % (Freund etal., 1967; Sjogren and Wright,
1972; Takasaki and Takahashi, 1980). Arterial
blood-gas tensions showed little change (Ward
etal,, 1965). Extradural block should theoretically
allow unopposed vagal tone to cause bronchocon-
striction, but no such change was found, even in
the presence of high blocks, in three separate
studies (Sjogren and Wright, 1972; Wahba et al.,
1972 ; Takasakiand Takahashi, 1980)and Bromage
(1978) quoted patients in whom extradural block
has actually proved therapeutic in status asth-
maticus.

The ability to cough effectively requires
co-ordinated, powerful contraction of the dia-
phragm and muscles of the abdominal wall. Motor
block to the latter occurs during upper thoracic
spinal anaesthesia (Egbert, Tamersoy and Deas,
1961), but extradural block has minimal effect,
perhaps because motor block cannot be shown to

extend as high as sensory block (Freund et al,,
1967).

I
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Patients in pain. The effects of extradural block
are not as dramatic as might be expected. There
is sometimes improvement in lung volume
measurements such as FRC and vital capacity
(VC), butresultsarcinconsistent and improvement
is limited to reduction of deterioration rather than
restoration of preoperative values (Simpson et al.,
1961; Wahba, Don and Craig, 1975). However,
the greatest benefit is seen in patients with chronic
obstructive airways disease after upper abdominal
surgery. Extradural block improved the VC from
37% of the preoperative value to 909 in these
patients (Simpson et al., 1961). The effect on
arterial blood-gas tensions is even less impressive.
Patients are relatively hypoxaemic on the Ist day
after upper abdominal surgery, whether they have
received extradural analgesia or not (Muneyuki
et al.,, 1968; Spence, Smith and Harris, 1968;
Sjogren and Wright, 1972; Pflug et al.,, 1974;
Spence and Logan, 1975), and when pain is
relieved by extradural block, no improvement in
Pag, is seen (Muneyuki et al., 1968; Drummond
and Littlewood, 1977).

There is, however, a marked improvement in
the ability to cough. Sjogren and Wright (1972)
studied patients receiving thoracic and lumbar
extradural analgesia after gall bladder surgery and
found that the peak expiratory flow rate increased
by 64 % and 90 %, although these improved values
were still only approximately one-half those
obtained before operation.

It is not easy to find clear-cut evidence that
extradural block causes significant improvement
in respiratory function or reduces the incidence of
postoperative chest infection in normal patients.
However, since extradural analgesia improves the
ability to cough, and increases VC to a greater
extent in patients with chronic obstructive airways
disease,. it probably conveys most benefit to this
group of patients, who most need it.

Other effects

Lower limb blood flow. Extradural block increases
blood flow to the lower limb (Bonica, Berges and
Morikawa, 1970), the skin receiving most of the
increase (Cousins and Wright, 1971). Therefore
flow must increase through the long and short
saphenous veins, which drain the skin, and also
through the femoral and iliac veins. Since thrombi
in the latter vessels are most likely to result in
pulmonary embolism (PE) {(Modig et al., 1983),
extradural block may be expected to play an

1S~



FOI - Page 129 of 162

TECHNIQUES FOR PREVENTION OF POSTOPERATIVE PAIN

important Part in the prevention of deep vein
thrombosis (DVT) and PE.
Total hip replacement carries 3 high incidence

Lung scans were used to detect PE, which was
found in 339, of the general anaesthesia/opioid
group, burt in only 10% of the extradural group.

Gastric emprying and intesting] motility. Opioids
delay gastric emptying and redyce intestinal
motility (Nimmo et al., 1978). Extradural block,
by climinating or greatly reducing the need for
opioids, avoids these problems, bur it also has
a direct effect on the bowel, mediated by the sym-
pathetic system. Increased sympathetic activity
nhibit: bowe] contractility and predisposes tg
distcnsion. This in turm increases tension, and
hence the likelihood of fupture, at sites of

Monitoring
Itis important, whether the patient is nursed in

groundless. Patjencs suffering from hacmorrhagc
ST an anastomotic leak look ang feel

i

at rest, but should be able to lift his head off the
pillow from the 45° sitting position, take a deep
breath, and cough, withoyt pain. If any of these

necessary to disturb him for assessments during
the night. However, an early assessment is
essential che following morning so that any
adjustments can be effective before the arrival of
the physiotherapist.

OTHER BLOCKS

It is not always necessary or desirable for a block
toextend over a wide area, involve the sympathetic
system or act bilateraily. Many blocks are capable
of providing excellent analgesia, with minimal
Systemic effect, over a limited field, but although
they have been used satisfactorily as single-shot
techniques, they have not gained widespread

resistance o injection of air, and passed an
end-hole extradural catheter into the space
through a Tuohy needle, They found that at least
four S€gments were affected by a single, 15-ml|
injection of 0.3752,, bupivacaine. The advantages
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claimed for the technique are that it can be
performed comparatively easily in patients with
kyphoscoliosis and other distortions of the bony
spine, and hypotension is minimal since sympath-
etic block is unilateral.

Intercostal

Murphy (1983) inserted an extradural catheter
through a Tuochy needle to an intercostal space in
25 patients who had undergone cholecystectomy
through a Kocher incision. Only two patients
required any supplementary opioid on the 1st day
after operation, but on the 2nd this figure had
increased to six. Peak flow measurements were
made on the 2nd day before and after an injection
of bupivacaine. A mean improvement of 37 % was
recorded 3040 min after the top-up.

Inguinal paravascular (three-in-one)

Rosenblatt (1980) used this technique for
postoperative analgesia after.knee surgery in a
13-yr-old patient suffering from cystic fibrosis. An
18-gauge, 5-cm Teflon catheter was threaded over
a 22-gauge, 8.75-cm spinal needle. When the
needle had entered the fascial sheath surrounding
the femoral nerve, local anaesthetic was injected to
distend the sheath and facilitate passage of the
catheter. On the Ist day after operation, 0.759,
bupivacaine 15 ml was injected every 6 h. On the
2nd day, 0.59% bupivacaine was infused at
4 ml h~! and continued for 24 h.

Sciatic

Smith, Fischer and Scott (1984) described a
technique for continuous sciatic nerve block which
they used first to relieve the pain of an ischaemic
foot and later, with an inguinal paravascular block,
for postoperative analgesia following below-knee
amputation. They located the sciatic nerve with a
16-gauge Medicut cannula connected to a nerve
stimulator. After the injection of 2% lignocaine
8ml to open up the neurovascular space, a
16-gauge extradural catheter was passed easily
into it. Bupivacaine 0.5, was infused at a rate of
6 mlh™' through both the femoral and sciatic

catheters for 48 h, and the patient was completely
free of pain.

Axillary

Although the brachial plexus can be blocked at
various points along its course, the axillary
approach is the most suitable for insertion of a
cannula. A 20- or 22-gauge i.v. cannula is

[ e e
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recommended and it is less likely to be dislodged
during an injection if an extension set is interposed
between it and the syringe or pump (Hughes and
Desgrand, 1986). Rosenblatt, Pepitone-Rockwel]
and McKillop (1979) performed an axillary block
for the repair of injured tendons in the hand of a
15-yr-old boy. They infused 0.25% bupivacaine
at a rate of L0 ml h™! for 2 days and the patient
required no narcotic agents. Rosenblatt recom-
mends that cannulae should be sutured in position
if they are to be used for postoperative analgesia.
The application of an occlusive, transparent,
adhesive drape probably immobilizes the cannula
just as well and has the advantage that the
puncture site and surrounding skin can be
inspected easily for signs of infection.

CONCLUSION

“Slapping the patient on the face and telling him
or her that “it’s all over’ is a complete inversion of
the truth. As far as the patient is concerned, it is
just the beginning” (Berry, 1979).

There is irrefutable evidence that patients suffer
considerable pain after operation (Donald, 1976;
Foott, 1978). Suitable drugs, equipment and
techniquesareavailable. The problem is essentially
the practical one of how to provide analgesia
safely, simply and continuously for 2-3 days. The
solution depends as much on organization and
attitudes as on techniques. One reason for the
inadequacy of conventional opioid analgesia is that
it is prescribed by members of one profession and
administered by members of another. The result
is that neither doctors nor nurses take full
responsibility for it. Analgesia should be the
responsibility of a small number of designated
individuals and its effectiveness should be their
main concern. A second, related, requirement is
that the experience and availability of staff must be
taken 4nto account when the method of local
anaesthesia is being selected, so that it can be easily
and safely managed. This factor may determine
whether analgesia is best administered by inter-
mittent injections or by infusion. Last, there is
little prospect of patients enjoying complete,
continuous analgesia as long as their attendant staff
think and talk in terms of pain relief. Analgesia
should be given with the intention of preventing
pain rather than relieving it.
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Continuous infusion techniques for postoperative pain relief

John H. McClure

Department of Anaesthetics, Royal Infirmary, Edinburgh, Scotland, UK

Recently. there has been a major increase in the use of regional anaesthesia
as part of a balanced anaesthetic technique. The subsequont utilization
of continuous conduction blockade is now (requently usod to provide
anaigesia in the pastoperative petiod. The treatment of pain after surgery
is central to postoperative caro, but vigilance is required to ensure safoty.

Cutrent Opinion in Anaesthesiology 1993, 6:819-822

Introduction

The safe provision of coatinuous neural blockade as pan
of a postoperative analgesic regimen depends on sound
principles of patient manxgement. Cantinuous Infusion
techniques supphying locat snacxthetic, oplald, or other
addluves to peripheral nerves or the ceneral neuraxis,
demand a2 high level of supervision 10 avold patient
macbidity or morality. Tl (ratment or prevention of
pain, in deself, Is 2 humanitarian gesture but dwe question
of whether pain is harmid remains unanswered. Some
hawe argued that the abolition of the “surgicad stress ro-
sponse’ ruduces surgical morbidity {1, but are we simply
substiuting one risk for another?

Site of the catheter

The continuous infuston of a locul anacsthetic or mix-
wre of drugs requires the plcement of @ catheter aca
site at which the drugs can have an effect. local anacs-
thetics must be depasited accurately ac the proposed site
of action but apiakls ur adrenergic drugs can diffuse ©
exert an effect 1a the spinat cord or bratn. The folkow-
g sltes of catheter plcenwent hunve Been used in recent
yuears: epidural, subarachioold. paawerehead, intercostd,

interpleued, bruchial plexus, wnd fower lialy ¢emord ™~

sehtic, psaits comipartment).

These technigues of conduction blockasde have recenty
been revicwed by MeClure and Wldstths {2, The vase
oty of paperes ta the rcent review periad have been
restricied 10 the techinkpue of continuaous epiduct infu-
sion and this review thendfore reflects this, The paucly
of rescarch into e othee wehinlgues Is indicatdve of
thair tack of poputasity In dlinlcal practice, The wehnique
of continuous inteepleural black was briefly fashionable,
but a5 laparascopic cholecystectomy has replaced open

cholecystweetomy In surgicl practice. this analgesic tech-
alque appears to be looking for a new surgical Indication.

Site of the epldural catheter

There are currenty & aumber of published studies com-
parag local anaesthetics, oploids susd clonicdine in Vs
concentratons and In a vardety of mixtures. Some pa
pers reach conclusions which, though valid for the strict
condidons of a controlied tdal, must nen be inappro-
priswly exteapolated to clinical practice. A recent study
bty Radner and Komar (3} 1s such an example. Patients
were studied undegpoing cloctive abdominal or thoracle
surgery and the epidurl catheters were sited at C11 12
or belowe, One cnuld amue dhat it issnat surprsing tha
locul anacsthetic administered at dhis lewd by stow infu-
sion had no effect, as it was not administered close © the
nerves which should have been blocked postoperativedy.

_ ltmay be that the slting of an epidural catheter Is oot su

crucial when comparing oplokl- or clonidine-contatning
mixtures, but the mare fat-soluble agents may reguire ad-
ministration close to the spinal cond fsell to ensure an
cffect and 10 avuid sequestration in the fat in the fumbar
epiducal space.

Drugs

Moy drugs have been used by cuatinuaus epkluel in-
fusion, slngly or in comblnation, fur postoperative anal-
feda, At present, practical and offective analgesia is com-
moaly achicved with a comblocakn of dagges In an at-
tempt o reduce the sikde cffeets, Most covent studies luve
endeavoured @ achieve the optimal “recipe’ of Infusion
mixture afuer 2 vadety of surgical poocedures, Efficucy lus
usually been assessed by comparing ‘pain scores’ at rest,
on coughing or durng maoblitation, wxi recording the

Abbreviations
CBA—--cantinuous epidural infusion analgesia; PCEA—~ patient-controlied epidural analgesia.
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incidence of sicle cfieets, Occasionally, sensony and mo
tor blockade are measured. [t s Reneratly impossihle 1
directly compare one study with snesther OWINg to v
tions In stucly design.,

Local anaesthetic and opioid

—
Dabl ef al |44 haye compared paticnes undergoing ma.
jor abdominal SUrRery with thormgie cpidurals placed
hetween T9 ang T12. One Rroup received epidurl mor-
phine ulone a4 0.2 mg/M and the other received the same
dose of momhine Plus bupivacnine 10 nyy/h. In addi.
ton, bath RIOUDS reccived non-steroidal anti-inflammy.
tory drugs, The &roup which received bupivacaine and
morphine had lower Paln scoces on coughing and mobi.
lization, but ng difference was seen benveen the groups
st The authors emplusized thar Pitin requlres assess-
ment during <oughing and mobilization.

Coppe and Willaert (5] also studied patients undergoing
nafor abdomina) sutgery, this time with thaeacle epidu.
rals pliced ar T7-g, The authors used higher dosces, giv-
Ing bupivacuine 20 mg/h to cach Broup. In addition, one
8roup recelved sufentanil Sug/h and the other Lroup re-
ceived momhine 0.5 mg/h. The sufentanil RBroup had a
loading dase of §m 0.5% bupivucaine and S0 g sufen.
tnll, wherea: the momhine group hud o loading dose
of 8ml0.5% uphacaine alone. Bog, regimens provided
excellent analgesia, but the incidence of respiraon: de-
nresslon was much higher in the sufenanit group (33%)
than In the momhine geoup (4%). Respinuory depres.
slon was eady and was deflined as requiring vendilation for
2 perad of greacer than 30 min POstoperatively, despite
complate reversg] of muscle relaxaton Arnterdal hvpoten.
Son was also seen In both Rroups aficr the loadling dosc.

The authors fecommend a lower dose of sufentanil ung
buptvacaine,

A well designet Sikly of padents undergoing abdomingl
4OMUC surgery wg caered out by Georpe er at (624] 10

detennine which ape of thoncie epidural infusion pro-=

vided the by POstoperitive pajn relief. The autliors
compared 0.2 hupivicsine done, fentanyd 10 g ml
alone, or g MINWNC of gy o Each doug vy given
by a S mil bolug POstoperatively in e intensive cire un
and then infused o dale of Smlh, Funher analgesiy,
If required, was provided by morphine given by patient.
contralled appasis. Pain reficf, pulmonany function,
cardiovascuylar stability and sicle clects were assessed.
Paln reliof wag excellent in the ‘Mixture' EROup: signifi-
Gnty better dun (e other two Eroups. The incidence
of side cffects was low. Prurpug occurred exclusively

In the fentanyl groups and lower limh weakness in the
bupivacrine froups.

Side eflects during Continuous ¢
uncommon. Motor block is un,
erative period it may

pidural infusions are not
desicable in () postop
Dredispose Pressuce sores or

I

deep venous theombosis Paicencs Aare also anxious g tha
CNPETICNCe any paralsis of (e fower linvhs,

The skle eflects of continuous epidural morphine have
beea compared with those Of fentany in a recent study
by White ef at (7+]. 1he Padents recetved Jumbar epidy-
rals for sl hip or knee replacement und were randomly
Allocated 10 receive 2 bolus dose of mormphine (mean
39nmg) or fentanyl (mean K 1) followed by an infu.
sion of morphine (mean 27ng hY or fentany (mean
56 pg/h), Respiratony effects Were assessed by anerial
blood gases and FESDIRIOTY farte, Nauscs, somnolenee
and pruritus were assessed by visual anadogue scorgs,
Pain relief was 800d and seas similar in hoth Rroups.
In the momhine group, partial pressure of CO, in ar
terial blood was clevated and nauser occurred over 5

Pt

general'zed in the momhine Broup and scumentd in ng.
tre in the fentanyl group. Alf patients were catheterized
and thersfone udnary retention wus not assessed. This
particular side effect is ofien cited a5 2 majoe disachag.
tage of bath epidural local anacsthetic and opioid achmin.
Istration Lecause of the pereeived risk of bacteraemia as 4
result of urinany- catheterizztion efore or after prostixtic
ornthoaedic surgery,

Clonidine '

— —_—
The risk of Tespirion” depression secondan - epidu-
ral opioids has led wurious warkees o investigaie the
use of alternatve analgesics. Carabine o al 8] have
examind the effectivencss of epidurl clonidine infuss.
ons for POstopenitive andlgesia and the ficet of cloni-
dine on epidural maephine after 1om) hip eeplacement.
Patents were randomly allacated 1) receive one of g
doses of epidural clonidine, 25 H& hoor SO g h: low-kose
marphine 0.1 mg/h; or g combination of morphine angd
clonidine, The Patients also received 3 louding dose of
clonictipe 1501g or morphine 1 ma, or 3 o mbinateon
of the tw, Pain scores i the morphine Rroup were
slgniﬁ(‘:mlly &rauter than in gy Clontdine un wips angd
the coOmbin wicny Kroup in the tirst hour aleer surgery,
presumably reflecting the skow onset af dhies low dase
of momhine, ‘N feyuirements for systemic anntlgesic
were lower in (he combinadon ;| Buper dose clun_i-
dine group. Arterial Pressure was reduced in the Clong-
dine groups although the incidence of chinical hypo-
tenston was low, There Were no significint ditfesences
berween the 8roups in emetic stmptoms (194, overail)
Of unnary retention (12% ovendl),

Mogensen ef it (9] also found that admintstening epidu-
fal clonidine 75 pg bolus, then 1875 HZh, added (0 Tow-
dose epldural bupitacaine and Mmomhine, gave enhanced
anaigesia during coughing ari mobllizadon Clunidine 1

- s T e— h’
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a complex drug with aralpesic properties thought o e
duc to an effect at a adrenoceceptors in the spinal cond.

Patient-controlled epidural analgesia

A study by Owen of o (10} in padents wha had uncler.
gone clective abxdominal surgeny has shown thay patient-
controlied eplducal analgesia ( PCEA) gives as good anal-

¢, When compared with con.

PCEA group also showed ks oxy n desatu-
radon as assessed by continuaus pulse oximetry, Nolan
ef al [11} {n 1 simifar Mudy, using a mixture of 0.125%
bupivacaine and ) Hg/ml fentanyl afier Post-traumatic
peivic reconstruction, found no difference in pain relicf
or dosage requitements between 3 PCEA group and a
CEIA group. The PCEA group, howawr, also received a

N 4

small background infusion of the mixture,

Complications

Respiratory depression is now: a well recognived and
feared complication of cpidural aploids. The dsk is either

attributed 0 systemic absomption or ta rostral spread of

noid or holus epidural administration of a water-soluble
drug, such as mamphine, which reamins within the cere.
brospinal fid and then spreads rasteally.,

Epidural catheters hawe been known (o migrace to the
subarachnoid space possibly because the presumed epi-
dural placement wus 1q fact subdural and the catheter
gracdually erodes the wrachnoid mater. The risk of an
epidurat infusian becoming subarachnold is ever present
and some ‘marker’ should be introduced 1o allow such an
vent to e detected. I opiold alonc is used andt is admin-
istered accidentally into the subacuchinold space, the onh-
Indication will be gradual of Sudden respiraton depros.
sion. A recent apen stuchy by Maaon of el 112] ohsened
the cffct of subarachnold administeation of 0.125% bupi-
wictine at 13mlh. The study showed than o tevedoping
lower limh motar block, or sensaa block of the sacral
roats, is a reliable sign of subarachnold infusion, It is o
common misconception thag x fisig upper senson: kel
wiil be apparent, buc dhis was nex « refiable sign, The use
of local anaesthetic s ' marker” 1 indicue inadverieny

subarachoold infusion ouyincrease the safety of epidural
opivid admintstration,

Made] or al (33+¢] compared hypoxacmia and pain relief
after lower abdonsinal surgery in patlents given elther
an epldural Infusion of buphacaine and diamorphine
oc patlent-conteolied intcavenous diamomhine analgesia.
The authors found the lowest pain scores In the epiducal
Infuslon group but these patients were moderately hnpo.

 EER—
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xuendc. The patlent-controtfed intravenous di:um)rphim-
analgesia group had 2 high incidence of CMLTic seqque
ke (90%) in the ahsence of parentera antiemetic therapy
but nevertheless were very satdsfiod with their anaigesia.
These workees metke the very pertinent point of the high
level of nursing care roquired for patents with epiducal
infusions. Kather than offer the techaique to all in noanal
clinical practice, they now restrict it 1o specific medical in.
dications and complex surgery,

Conclusion

There is no doubt that exceflent postoperative analgesia
can be obtalned by continuous epidural infusion of anal-
gesle drugs. The optimal “recipe’ for all surgical sicuations
currently eludes us. The benefit is, however, boughu ut a
price In werms of patent safety. These technicues demand
extaa vigilance, resource and commitment, We are pow
beginning w see good comparisons of different analgesic
stratcgles. It is hoped that the sophisticated analgesic
techniques will be reseeved for thase in mast need of
theny, in 2 safe postoperative environment.
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Review Articles

Wound infiltration with local anaesthetics for

postoperative pain relief

J. B. Daur, S. Motvicte and H. Keseer

partmencs of Anacsthesiology and Surgical Gastroenterology, Hvidovre Uhniversity Hospital, Copenhagen, Denmark

In recent years there has been increasing interest in
peripheral mechanisms of nociception and the afferent
nerve terminal and its surroundings as a possible target
for analgesics and modification of the response o surgi-
cal injury (1-3). Systemic administration of non-ster-
oidal antiinflammatory drugs (NSAID), due to modu-
ladon of the arachidonic acid cascade, have been dem-
onstrated to be of value as adjuncts to other analgesics
aflter surgery (1). Administration of local anaesthetics
‘LA) into the surgical wound' may modulate pain at
the peripheral ievel and has been widely used in minor
surgical procedures (4-10) a: well as attracting re-
1ewed interest in major surgery. However, despite the
widespread use, its scientific documentation from con-
trolled studies has been relatively sparse and not hith-
€reo reviewed.

This review describes the effects of LA administered
at the wound site on nociception and the inflammatory
response. Furthermore, the effects of LA on pain and
morbidity after abdominal and gynaccological surgery
in adult paticnts are reviewed, based upon controlled
clinical studies. It was notintended to include pacdiatric
pProcedures, since postoperative pacdiatric pain repre-
“¢nts scparate problems of acute pain management.

NOCICEPTION, INFLAMMATION AND
LOCAL ANAESTHETICS

Pain due to tissue injury i$ initiated by activation of
peripheral C- and AS-afferent nerve terminals. Anti-
dromic impuises in axons pPromote the release of sub-
stance P (sP) from nerve endings, and in combination
with other algogenic substances (e.g- prostaglandins,
leukotricnes, bradykinin, serotonin and histamine), sP
promotes infllammation and sensitization of nocicep-
tors, resulting in hyperalgesia (2, 11, 12). The afferent
nociceptive barrage may induce hyperexcitability of
central ncurones {13) and clicit spinal cord reflexcs
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that increase the activity of postganglionic sympathetic
cilerents which in turn may amplify inflammation
(11). Thus, both the somatic and sympathetic nervous
systems may play major roles, not only in afferent
nociceptive transmission but also as mediators of in-
flammation and hyperalgesia (11). Furthermore, the
wound may play an important role in releasing various
factors mediating or amplifying the systemic response
to surgery altho;ugh the exact nature and relative role
of these components are still unknown (14, 15).

Infiltradon with LA inhibits the transmission of ner-
vous signals from damaged tissue by blocking voltage
dependent sodium channels within the nerves and dis-
placing calcium'ions from phospholipids of the nervous
membranc. Furthermore, LA may reduce neurogenic
inflammation by blockade of the axon reflex (16) and
sympathetic efferents. In addition, in itro studies have
demonstrated LA to have numerous effects on nonneu-
ronal cellular activities involved in the inflammatory
response, including inhibition of granulocyte and
lymphocyte function (17-21), fibroblast growth and
collagen synthesis (22, 23), platelet aggregation (24),
and production or relcase of phospholipase A,, super-
oxide and*histamine (25-28). A recent study has dem-
onstrated administration of LA in surgical wounds to
reduce leukocyte migration and metabolic activation
in the wound area (29). Furthermore, LA has been
demonstrated to inhibit cxperimental peritonitis (30).
Finally, LA have been demonstrated to have anti-
microbial activity (31). However, the clinical impli-
cations of these findings for pain, inflammation and
wound healing in surgical patients have vet to be
clarified (32-34).

CLINICAL STUDIES

In order to evaluate existing data, they are discussed
according to their design, i.c. an optimal design with

C Aca Anaesthesiologica Scandinacica 38 (1994,
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pPlacebo controlled studics, and non-placebo controlled decrease in pain intensity was dcmonsrrazcd, In one
randomized studies. study (42), a clinically significant decrease in pain
meensity was dcmonstratcd, and in another study (36),
Placebo <controlled ffects on postoperative pain and oprod re- clinically significant decrease in opioid requiremeng
quirements {from 10.910 6.6 “narcotic doses” - 72h7" as demon.-
The effect of adminiscration of LA inw the wound on  siraged while pain was not assessed. [p another two
Postoperative pain and/for requirements of additional studies (38, 43) a statstically significan, decrease in
analgesics has been invcstiga[cd in I3 randomized, opioid requirements was dcmonstratcd (from 84 m
double-blind, placebo-controlled studies with different to 61 mg (mean values) methadone - 78 h-! (43), and
surgical procedures (Table 1). In three of these studics,  from 64 mg 0 20 mg (mean values) pethidine - 24
however, pain was not assessed (35-37) and in no h=" (38)). However, such smaii reductions in opioid
study except one (38) was i specified whether pain  requirements may be of less clinicaj relevance, g the
was assessed at rest or during ambulation, which s study by Levack et al (43), pain decreased after
Important 1o give a fyl] picture of an analgesic method  wound perfusion both with bupivacaine ang with pla-
(39). cebo (saline), and pain was nog different between the
In two of the 13 studies (40, 41), a clinically signifi-  two groups before and afier wound perfusion. Further-
cant reduction in additional opioid requirements more, a higher baseline Pain score with bupivacaine
(from 18 to 9 doses of meperidine 0.2 mg-kg-24 h-! suggested, that twice daily perfusion “was inadequate
40) and from 407 mg 10 256 mg (mecan values) and perhaps c¢ven a disadvantage”, although the latrer
mependine - 24 h-! (41)) together with 2 significant  was not documented by their results (43). In the herni-

Table |

Effect of incisional LA on postoperative pain and requirements of additional analgesics. Randomized. blinded, placebo-controliced studies.
1! =statistically and clinically significan, effects. | - statistically significang cflects. — w not different {from placcbo,

Effect on: | o
Local anaesthetic/ Method of Volume Tivpe of pain apiowd

Ref. concentration administration {ml} surgeny intensity requirements
Chcstcr_] Fetal, bupiv. 0.5%70.25¢, bolusfcont. infusion subfascial 10-4h-'in cholcc_\'s(ccwmy { 1!l
(40) 24 h
Parm'dgc B L etal. bupiv 0.25%, one infilcr. muscle, fascia. sybe 30 upperflower abdomai. 1 1
41 nal
Patel J M ec al. bupiv. 0.25¢, one infiltr. peritoncum. nuscle. 30 cholecvstectomy 2 i
{36! subc.
Bavs R A e¢ al. bupiv. 0.3%, one¢ application wound irmgation |3 :2) inguinal hernia 1l |
421 Spermatic cord, (ascial, subc.
Sinclair R ef al. lidacaine spray, one application subcutancous 2 inguinal hernia i i
(38 100 mg - m-! ad
Levack I D ¢y al. bupiv. 0.5% repeated injections subfasciaf 10-12 4+ cholcc_\‘s(.isplcncctomy - |
(43 n 72 h
Trotter T N g af. bupiv. 0.5%, onac inlilir. subcutancous 20 Caesarcan section - i
LR
Thomas D F yg bupiv. 0.5% repeated injections sublascial 10-4h- ' cholecysicciomy ! -
ctal 135; 8 I
Cibbs P ev al. 44y bupiv. 0.5% cont. infusion sublascial 2:5-1 cholccys(ccwmy - i

ho!
Holst P ¢¢ af. 143} lidocaine sprav one application subcutancouys 2 gvnaccological i -

100 mg - my-* laparotomy
Pleifler U ¢ 5 bupiv. 0.25%, repeated injections subcutancous 40§ 1ty abdominat - -
46 Of rectus sheath 18 h aortic surgery
Mams W o g4 bupiv. 0.25%, one infiltr. or topical application 10 cholcc;x(cc(omy - -
L pcr‘itoncallfasciaIlsubcumncous
s Raay J ) o4y bupiv. 0.25%, oac infilqr pentonecym. 50 cholecvsiectomy ! -
crab o 37 fascia. subc.
e — ——— — -— —— ___.‘K__‘ -
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swomy study by Sinclair ct al. using lidocaine spray
200 mg (38), pain was only modestly decreased during
he lirst 24 h after surgery. No difference in pain during
mubilization could be demonstrated between lidocaine
and placebo treated patients although pain on unspeci-
licd palpation of the wound was significantly decreased
in patients trcated with lidocaine spray (38).

[n scven studics (35, 37, 4448, Table 1), no effect
ol wound infiltration with bupivacaine (35, 37, 44,
16-48) or lidocaine spray (45) compared to placebo
wits demonstrated. In the study by Thomas et al. (35)
Table 1), patients perfused with bupivacaine or saline
received significantly less papaveretum than unperfu-
scd patients. This finding may indicate a therapeutic
clfect of perfusion of surgical wounds with saline since
a similar effect was observed in another study (43). It
may, however, also be due to a placebo effect (35, 43).
[n the study by Trotter et al. (47), pain was similar
(o bupivacaine and placebo treated patients although
a small statistically significant difference in weight-
:djusted morphine consumpton was demonstrated
47).

In summary, in six of 13 randomized, blinded, con-
trolled studies of incisional LA vs placebo (36, 38,
+0—43), a statistically significant decrease in pain and/
or opioid requirements was demonstrated, but in two
studies (38, 43) the demonstrated significant smail de-
“rease in pain and/or need for additional analgesics

ay not seem of clinical importance. In the remaining
seven studies (35, 37, 44—48), no effect of LA on pain
or opioid requirements was demonstrated. Taken to-
gether, the available data from moderate to major size
operations have demonstrated incisional local anaes-
thetics to have only a rather small effect on pain andfor
opioid requirements, and probably without important
clinical relevance.

Effects on postoperative pain and optoid requirements in non-
placebo~ontrolled randomized studies

[n addition to the studies in Table 1, four non-placebo-
controlled andfor not-blinded/randomized studies
have been published (49-32, Table 2). In one study
¢50), the number of doses of papaverctum 13 mg im
tvere compared (o the number of injections of bupiva-
caine 3 mg-mi~', 10 ml through a catheter placed
subcutancously following ‘herniorrhaphy; patients in
the opioid group required an average of 1.7 doses of
papaveretum while patients in the local anaesthetic
group required an average of 1.3 doses of bupivacaine.
However, pain was nof assessed (30). In another study
149), no cflect of bupivacaine 35 mg-mit~', 10 ml in-
jected deep to the external inguinal ring after her-
niorrhaphy was demonstrated on pain or opioid-re-
~rdrements compared to a control group. In the study
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by Egan ctal. (51) in paticnts receiving infiltration into
the (ascia with bupivacaine 2.3 mg-ml~", 2 ml-em-!
incision after clective laparotomy (51), no difference
in requirecmenis of additional analgesics was demon-
stratcd and pain was nof assessed. However, time to
first analgesic was significanty increased, although
only from 1.3 h t0 2.2 h (51). Finally, in the study by
Tverskoy ct al. (52), time to the first request for anal-
gesic, and pain scores during rest and mobilisation 24
and 48 h postopcratively were significantly reduced
in patients receiving subcutancous and intramuscular ,
infiltration of the abdominal wall with bupivacaine
2.5 mg-ml~", 40 ml before herniorrhaphy, compared
to a control group receiving the same amount of sys-
temic analgesics only. Summarizing, it is impossible to
draw a clinically useful conclusion based on these few
non-placebo controlled studies since pain was not as-
sessed (50, 51), or a rather small amount of LA was
given (50, 51) or administered at a suboptimal place
(49). Thus, only the well-performed study by Tverskoy
ct al. (52) suggests incisional LA t0 be of clinical
importance, but obviously needs to be confirmed by
others. ‘

Influence of dosage, site and time of injection

In 11 of 13 placebo controlled studies (Table 1),
bupivacaine 0.5% or 0.25% was used for infiltration
and/or continuous infusion. In two studies lidocaine
was used as spray (Table I, 38, 45). No dose-response
studies have been published. ’

[n two studies with clinically significant decreases in
pain and/or opioid requirements (36, 41) peritoneum,
(ascia, muscle and subcutancous tissue was infiltrated
with intermediate - to high-dose/high-volume bupiva-
caine regimens (Table 1). In the study by Chester et
al. (40), with significant effects on both pain and need
for additional analgesics, a catheter was placed be-
tween peritoncum and the rectus sheath, and 10 mi
bupivacaine 0.5% was injected followed by continuous
infusion of Bupivacaine 0.5%, 4 ml-h~"; the padents
thus received 530 mg of bupivacaine duning 2 24 h
period (Table 1). In one study of herniotomy patients,
with significant effects on pain (42), approximately 15
ml of bupivacaine 0.35% was bathed along the sper-
matic cord, fascia and subcutancously (42).

In the two studies with minor clinical effects (38,
43), only one laver was infiltrated (43) or spraved
(38), and in addition rather small dosesf{volumes of
LA were used (38, 43, Table 1).

Of seven studies without clinical cffects, small or
moderate doses were infiltrated or spraved to one layer
in two studies (44, 45, Table 1). In the large dose
study by Thomas et al. (35), a catheter was placed
between peritoncum and the rectus sheath, and 10 ml

[0
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Labte 2

Lileet of incisional LA on postoperative pain and requirements of additional analgesics. Randomized, non-placebo controlled studicy, -
statistically and clinically significanc effects. | =stadisdically significant effects. — = no cflect.

Effect on:

Local anaesthetic/ Method of Volume Type of pain opioid
Ref. coacentration adminiscraton (ml) surgery intcnsity requirements
Hashemi K ctal.  bupiv. 0.5% repeated injections subcutancous 10 inguinal hernia ? 1
' 30)
Cameron A E P bupiv. 0.5% repeated injections external 10 inguinal hernia - -
ct al. (49) inguinal ring
Egan T M et al. bupiv. 0.25% oac infiltr. intra-fascial 2 mlfcm upperflower ? -
(31) incision abdominal

Tverskoy M et al. bupiv. 0.25%
(52) muscular pre-spevatively

one infiltr. subcutancousfintra- 40

inguinal hernia |y _

bupivacaine 0.5% was injected followed by repeated
injections of bupivacaine 0.5%, 10 ml-4 h-' for 60
hours. In another large dose study (46), bupivacaine
0.25%, 40 ml was injected every 4 h for a total of 48
h to one layer (subcutaneously or submuscularly) but
without differences between patients treated with sub-
cutaneously or submuscularly administered local an-
aesthetic (46).

Finally, three studies using an intermediate one-dose
regimen with subcutancous tissue infiltration (45) or
infiltration of peritoneum, fascia and subcutancous
tssue (37, 48) did not show any advantageous effect
of LA. Summarizing, it is not possible to draw relevant
conclusions about dose-response relationship from
these limited data. Neither has the optimal site for
infiltration been systematically investigated. A continu-
ous infusion may be more effective provided large doses
are used (40). It is not possible to draw conclusions
on differential potency of incisional LA in different
surgical procedures since very different dose- and infil-
tration regimens have been cmployed.

Efffects on postoperative morbidity

The effects of incisional LA on pulmonary morbidity
and various pulmonary morbidity parameters have
been investigated in seven placebo-controlled studies
(35-37, 41, 43, 44, 46). Clinically significant advan-
tages have been demonstrated in one study only (36),
where high-dosefhigh-volume infiltration of perito-
neum, muscle and subcutaneous tissues after cholecys-
tectomy significantly reduced the incidence of atclecta-
sis compared to control patients (3/17 vs 12123). Ar-
terial Po, and pulmonary function tests (functional
vital capacity (FVC) and forced expiratory volume
(FEV))) were also improved in patients receiving
bupivacaine compared to saline (36). No effects on
Pao,, pcak flow, FVC, FEV or chest infections by
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clinical evaluation (46), FVC or FEV, (37}, vital ca-
pacity (VC) (35), Pao,, peak-flow, or chest infections
(44), or FVC (43) were demonstrated in five placebo-
controlled studies (35, 37, 43, 44, 46), while Pao, was
improved in bupivacaine trcated patients compared to
controls in one study (41 ). In the randomized, but not
placebo-controlled moderate-dose study of 415 patients
undergoing elective upper or lower abdominal surgery
by Egan et al. (31), no effect was demonstrated on
the incidence of postoperative atelectasis, pulmonary
funcdon tests or clinical signs of pulmonary infection
(31). Positive effects on postoperative mobilization or
re convalescence have not been mentoned in any study-
investigating the specific effect of infiltration of the
surgical wound with local anaesthetic. However, in
one study, incisional LA led to a I h carlier discharge
from the postanaesthetic recovery unit (41).

In conclusion, infiltration of the surgical wound with
local anaesthetics has not been dcmonstrated to ha{fc
clinically important effects on postoperative morbidity.

Effects on the injury response to surgery

Afferent neural stimuli have been shown to be of major
importancc in mediating the injury responsc (14) and
the wound may additionally play a major role in re-
leasing various humoral factors mediating or amplify-
ing this response (15). Modification of the stress re-
spoasc to surgery has been the goal of several investiga-
tions in recent years in the hope that .attenuation of
the increased demands on organ function may improve
morbidity (14). Since this responsc is initiated at the
start of surgery, preoperative blockade may reduce not
only postoperative pain (vide infra) but also the stress
response.

The effect of combined wound infiltration and pe-
ripheral ncural blockade with LA on the injury re-
sponsc has been investigated in one study in inguinal

i



WOUND INFILTRATION WITH LOCAL ANAESTHETICS FOR PPAIN RELIEY 1

herniotomy (33). Preoperative high-dosc infiltration
ol subcutancous and muscular tissue plus ilioinguinal
nerve blockade with bupivacaine 0.23%, 30-60 ml,
followed bv continuous infusion of the wound with
hupivacaine 0.3%, 5> ml h~' via an inwelling catheter
placed ac the superficial inguinal ring, attenuated the
hyperthermic response but not leukocytosis and acute
phasc protein changes. The neural blockade was effec-
tive as judged by lack of increasc in plasma cortisol
and plasma glucose. Additional cooling of the wound,
ts enhance the local anacsthetic effect of wound per-
fusion with bupivacaine, did not modify the injury
response {53). In onc study postoperative incisional
LA with lidocaine spray blocked the B-endorphin re-
{ponse 0 herniotomy (38), a finding which is difficult
to explain since the stress responsc is initiated already
after skin incision.

Systemic and local adverse effects

Signs of systemic toxicity have not been observed in
any study in Tables t or 2. Plasma concentrations of
LA have been investigated in one study using spray
38) and were found to be well below toxic levels (38).
In a swdy by Mariun & Neill (54), venous blood
vessels after bupivacaine 0.3%, 40 ml with or without
adrenaline (1:200000) were studied following local
infiltration of the lower abdominal wall in 16 patients
undergoing laparoscopic sterilizatior. Mean peak plas-
'na venous concentration following 0.5% plain bupiva-
caine was 2.23 +0.24 pg-mi~' and following 0.5%
bupivacaine with adrenaline 0.98 +0.10 ug-ml-'. No
signs of svstemic toxicity were observed in any patient
154}

No untowards effects. evident from clinical examin-
ation, have been observed on wound healing in anv
study published. However. in one study with repeated
injections through an inwelling catheter (491, organ-
isms were cuttured from 6 of 48 catheters, but infection
of the wounds were not observed. In none of the pub-
hished studies has a significant increase in wound infec-
nons been reported. In this context it is interesting
thac the LA themiscives have been reported to have
antunucrobial cffects (31 -

Wound infiltration with LA as preemptive analgesia

Pre-injury treatment with an analgesic interfering with
tnitiation of pain in the periphery should minimize the
activation and sensitization of peripheral nociceptors,
thereby minimizing the noxious input into the central
nervous svstem and auenuate the inflammatory re-
»ponsc to surgical trauma. Furthermore, hypcrcxc.i(ah-
ity of dorsal horn ncurones mav be reduced by such
preemptive analgesia (131 and it has been sugigcstcd
that preoperadive administration of analgesics mav he
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more effective than (re;ument inidated bostoperativelv
(33). Lo all 13 swudies in Table 1, LA was administered
postopcratively. In one recent study, preemptive spinal
or incisional neural blockade before inguinal her-
niorrhaphy reduced late postopcrative pain and
wound tendcrness compared with patients operated
in general anaesthesia only (52). Another study has
demonstrated increased time to first analgesic when
incisional lidocaine was administered preoperatively
compared to after surgery (56). Howcever, preoperative
infiltration of subcutancous and muscular tissue plus
ilioinguinal and iliohypogastric nerve blockade (ingui-
nal field block) with lidocaine did not improve the
quality or duration of analgesia and had no effect on
the need for additional analgesic or late postoperative
pain compared o0 an identical postoperative infil-
tration in inguinal herniorrhaphy (57). In another
study, preoperative inguinal field block did not im-
prove analgesia compared to postoperative instillation
of the surgical wound with bupivacaine after herni-
otomy (58). Therefore, there is a major need for further
studies of pre-versus postinjury treatment with incisional
LA before clinical recommendations can be laid down
(39).

DISCUSSION

Topical administration of LA (infiltration or spray}
in the surgical wound may have extended effects on
hvperalgesia and postoperative pain dut to inter-
ference with trauma-induced changes in the peripheral
and central nervous svstem (52), but results from pla-
cebo-controlled trials may seem disappointing (Table
[Y. Infiltration with large volumes of LA, however, has
provided substantial effects in some studics (36, 40,
41, 32). It is impossible from the available data to
conclude that incisional LA may exert more analgesic
power in small or modcrate scale surgery versus major
surgery. Itis noteworthy, that only a very few placebo-
controlled, blinded studies have been published, cs-
pecially Tn surgical procedures such as herniorrhaphy
and other “minor™ abdominal procedures.

The inherent relatively short duration of action of
the available LA's is a major problem, and irrigation
of all parts of the wound may scem technically difficukt

to achieve with continuous infusion. Furthermore,
.

most patients may require additional nerve blocks,
opioids or other regimens. Thus, the combination of
iliohypogastric and ilioinguinal nerve block with infil-
tration of the operative field is effective for inguinal
surgery and mav enhance ambuladon and the return
of normal daily activitics compared to general anacs-
thesia {(60). However. the effect on postoperative pain
or morbiditv of 1ncisional LA combined with other

/
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analgesic regimens have not been studied in other
types of surgery. Thus, there is a severe need for sys.
tematical Investigations (o cvaluate  (he optimal
method and time for infiltradion, optimal dosagefvol-
ume, infiltration wigh LA as pare of 4 multimodal
Pain treatment regimen, and (o development of more
eflective mechods for continuoys ircigation. Further-
more, there is a need 1o develop new LA's with an

gating the ability of dextran to prolong the action
of different LA’ have been disappoinling (61, 62).
Incorporation of anaesthetic agens i lecithin-coated

mains to be clucidated (63). Ropivacainc, a new long-
acting aminoamide LA, has, in animal studjes (66,
67) and in clinical stydjes (68), been demonstrated to
Possess a long duratjon of action and, fur(hcrmorc,
ropivacaine may decrease cutancous blood flow jn con-
trast «» bupivacaine (66-69), although thjs has been
disputed by others {(79). Howcvcr, no clinical daca
are available on incisional fopivacaine. chcrthclcss,
fopivacaine may offer an advantage jp terms of cardio-
vascular toxicity (71-73) which mav be especially rei-
cvant for infiltration anaesthesia, where rather large
doses may be necessary.

Recently it has been recognized thay opioid antinoc.-
iception can be achieved by activation of peripheraj
optoid receptors (74) and thar peripheral application
of opioids may have clinjcaj effects on postoperative
pain (75) since intra-articylar morphine has been
demonstraced 1o have prolonged analgesic effects after
knee arthroscopy {75). Such ﬁndings. together with
results showing analgesic cffecs g well as modilving
effects on the injury response of peripery] applicauon

of NSAID Preparation ip superficial Injury (76) may
OPen up a new era of ACUte pain treatmeny, Thus,
peripheral balanced analgesia i}y LA, opioids,

managemeny of pain, stmilar o multimoda]

ment (“balanced analgesia™)
with epidural analgesics (77).

pain treat-
at the spinal cord level
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BUPIVACAINE INFUSION FOR [LIAC CREST DONOR SITES

R. A, WILKES, W. G. THOMAS

Pain is common after a bone graft has been taken from
the iliac crest (Kurz, Garfin and Booth 1989). Local
wound infiltration with bupivacaine at closure is cffective,
but relief lasts for only four hours (Todd and Reed 1991).
We report a method of infusing bupivacaine which gives
effective and lasting analgesia.

Patients and methods. Patients requiring iliac crest grafts
were randomly selected to receive cither bupivacaine
infiltration at wound closure or bupivacaine infusion
postoperatively.

For the infusion group, a fine-bore catheter was
tunnelled into the wound between muscle and fat and
used (o infiltrate 0.5% bupivacaine solution at a rate of
5 ml/hour for 48 hours by a syringe driver. A drain was
also used; drain and catheter were removed after two
days.

For the infiltration group 10 ml of 0.5% bupivacaine
solution was injected into the soft tissues by needle and
syringe immediately before skin closure. A drain was
used.

At 24 hours postoperatively, patients graded their
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pain on 2 visual analogue scale (Banos et al 1989;
Campbell and Lewis 1990), taking zero as no pain and 10
as worst imaginable pain.

There were nine patients in the infusion group and
seven in the infiltration group. The results were analysed
by Student’s ¢-test.

Results. All patients could distinguish iliac crest pain
from that of other operation sites. The average pain score
in the infusion group was 2.2 while that in the control
group was 5.4 (p < 0.01).

Discussion. We have confirmed that infusion is a more
effective method of pain relief than single infiltration. The
technique is simple, but we recommend that the catheter
is placed subcutancously to reduce intraosseous absorp-
tion and the risk of toxicity (Gilman et al 1990).

No bencfits in any form have been received or will be received from 2
commercial party related directly or inditectly to the subject of this article.
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Introduction
Many day surgery patients have moderate to severe pain at home in spite of analgesic medication. The problem is particularly distressing in

patients undergoing procedures such as arthroscopies, skeletal surgery, breast augmentation and inguinal hernia surgery. Administration of
local anaesthetic in the surgical wound is effective and safe but the analgesia lasts only a few hours.

A new technique is described which allows the patient to self-administer local anaesthetic solution in the home environment.

Methods

One hundred and forty nine patients undergoing a variety of surgical pro-
cedures were included in this study (Table).

Multihole, thin (22 G) epidural catheters were placed in different areas and
tunnelled 4-5 cm subcutaneously by surgeons, brachial piexus catheters were
placed by anaesthesiologists. These catheters were connected to a lightweight,
disposable, elastometric (balloon) pump containing 50-100 mi bupivacaine
(Home pump,, Block Medical, Carlsbad, CA, USA) (Fig. 1).

The concentration and volume of local anaesthetic depended on catheter site
and rype of surgery. A simple procedure allowed patients to self-administer a
prescribed dose of local anaesthetic (Fig.2).

Oral and written instructions included information about pump function, good
hygiene around catheter site and the importance of closing the clamp after the
orescribed time to avoid overdosage (Fig. 2). Patients were informed about
symptoms of local anaesthetic toxicity, they also had 24-h access to medical
help. When analgesia was not required any further, the patients removed the
catheter and discarded the pumnp.

Follow-up consisted of evaluation of pain relief at home, pump function, use
of rescue analgesic medication and overall satisfaction/dissatisfaction with the
technique. The technique was tested in in-patients under nurse supervision
prior to use in patients’ home environment.

Results

Pain relief was graded good to excellent by 132 (88.6 %), adequate by 9
(6.0%) and poor by 8 (5.4 %) of patients.

Six (5.4 %) patients did not use the pump because of good analgesia following
the first dose given at end of surgery. The catheter was dislodged in 2 patients.
Onset of analgesia was experienced within 5 min, the duration of analgesia
after each administration of local anaesthetic varied from 2-8 h.

A majority of patients required 2-4 administrations. Patient follow-up did not
reveal any infection or any problems with the technique, patient satisfaction
was very high. ’

Fig. 1.
.

Treatment at Site of catheter
Diagnosis No. of patients  hospital / home  placement
Hand surgery s e
Arthroplasty 8 12 Brachial plexus sheath
Arthrodesis 4 1 Surgical wound
Arthroscopy 2 16 Brachial plexus sheath
Soft tissue injury 32 7 25 Surgical wound or brachial plexus sheath
Tendon surgery 20 7 13 Surgical wound or brachial piexus sheath
Radius tracture 3 1 2 Surgical wound
Orthopedic surgery. ... o : b i ;
Arthroscopic subacromial 15 4 11 Subacromial

decompression (ASD)
Shoulder arthroscopy (Bankart) 7 7 - [ntraarticular
Clavicle resection 2 - 2 Subacromial
- Surgical wound
Breast augmentation 2 - gyc.é Wéuﬁd
Bone graft (iliac crest) 8 8 - Near iliac crest (supraperiosteal)
Lymph node removal d
Fig. 2. When patient experiences pain the cf

Multiple teeth extraction 3 1 2 Subalveolar is fpcned 0 sta‘:ta‘ f iorllxn pam ik
Arthroplasty (temporo-mandibular joint) 3 - 3 Supraperiosteal After the prescribed time the patient closes the
Total 149 0 89 clamp (“click sound”) to stop treatment.
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Chemical Stability of Meropenem in

Portable Infusion Pumps

Exva Nyhammar, St .Johanss
Natiomal Corporation of Swe-lish 'has mas - Cer rid Luborat nv, Stock}uok

. weden

OBJECTIVES

The purpose of this study was to obtain docurnentation on the stability and compatibility of meropenem
sclutions prepared with sodium chloride 0.9% (NB) in two different portable infusion pumps, Intermate®
and Home Pump® Eclipse.

STUDY DESIGN

Sotutions containing 5, 10 and 20 mg/mL of meropenem were prepared by
constituting 1.0 g vials of Meronern® with 20 ml of WFI and further diluting
with NS. The solutions were then filled in Intermate®, 105 ml, and Home
Pump® Eclipse, 100 al, pumps which were stored at 4°C and 25°C. Analy-
ses were carried out inttially and after 6, 24 and 48 h storage at 25°C and
after 24. 48, 72 and 96 h at 4°C.

ANALYTICAL METHOD

Samples were Inspected visually and the pH was
recorded. The content of meropenem was determined by i
a reversed phase HPLC-method. The stability indicating :
ability of the method is shown in Fig. 1. The methol -
precision was < 0.5%.

Column: Hichrom HIRPB, Sum particles,
3.2 x 150 mm

Mobile phase: Acetonitrile : Methanol : Water 0.1 # -
TBAH In methanol, (30 : 20 : }70: 3.
PH adjusted to 7.5 with 0.1 M H,PO,

‘'Flow rate: 0.65 mL/min

Sareator Respons

‘Detection: UV at 300 nm Fig: 1. Chromatograms of méropenem 20 mg/mL. solution sored at 25°C.

RESULTS

N The stability of meropenem tn NS was found to be strongly: Table 1. Chemical stability
t-on both storage temperature and drug c(mcentraﬂon. R gl asC
- See Table 1 and Fig. 2. : - du
Only minior changes in pH were noted, but the colou >96 h 26'h

solutions changed gradually from almost colourless sﬁm@y PR

yellow depending on potency and storage temperatire. 10 mg/mL %6 h 20k
No significant difference in stability for solutions stored in the . 20:mg/mL 72h 14h
different reservoirs could be seen. :

wc Meropenem in Sodium chloride 0,9 %
25°C

oo -
¥
H i
B o i »
H 4
E M -y
i o smem H -
i —— % ——— Mo

et —— mmm 4

- —
1 " = - o« n - » -] ™" » » L] n [ L] *»

ot " .
Fig. 2. Decrease in conc. meropenem during storage at 4°C and 257C;

- CONCLUSION

: At the estimation of the utility time the warming-up period of Table 2. Utility time

: 4 - 6 h required to achleve the nominal flow-rate of the pump

| devices must be considered. Estimated utlity times, if a maxi- Cone. Refrig. RT  Utility time
+ mum of 10% degradation Is accepted, are given in Table 2. + 4°C) + 25°C)

© When doses of 2 g are needed the use of larger volume pumps 5 mg/mL 96 h 6 h 102 h

' that allows concentrations of <10 mg/mL are recommended to

: obtain a better stability. Administration time exceeding 1 hour 0mg/ml. 72h  6h 8h
: Is to be avoided for therapeutic reasons. 20 mg/mL 24h 6h 30h
— : In conclusion, despite relatively short stability, meropenem

i can be stored and administrated in portable infusion pump
| systems. Especially for patients suffering from e.g. cystc
fibrosis this offers the advantages of home 1.v. antibiotic
therapy.

Produltion & Laboratorier 3
FOI - Page 147 of 162 wmmsmm :

T i N d 1 N i 11 S 1




JOBNAME: ANES (af) PAGE: 1 SESS% 4
/ba"*5/anes ‘ne/af0198/af2098-98a

TN

Copy

Postoperative Patient-Controlled Local Anesthetic

Administration at Home

Narinder Rawal, MD, PhD, Kjell Axelsson, MD, PhD*, Jan Hylander, RN+, Renée Allvin, CRNA®,
Anders Amilon, MDt, Gunnar Lidegran, Mpt, and Jan Hallén, mp*

Departments of *Anesthesiology and Intensive Care, +Hand Surgery, and $Orthopedic Surgery, Orebro Medical Center

Hospital, Orebro, Sweden

or most day-surgery patients, postoperative pain
can be managed adequately at home with con-

ventional oral analgesics, such as paracetamol,
nonsteroidal antiinflammatory drugs (NSAIDs), and
weak opioids (codeine, dextropropoxyphene). How-
ever, for moderate to severe pain, this treatment may
be inadequate (1-4). Our recent study of 1030 patients
undergoing a variety of day-surgical procedures (5)
showed that approximately 30% of patients experi-
enced moderate to severe pain at home. Severe pain
was experienced by many patients who underwent
the following surgeries: orthopedic (knee, shoulder,
iliac bone graft, maxillofacial, halux valgus), breast
augmentation, inguinal hemia, and varicose veins. We
describe a technique using an clastometric balloon
pump, which allows the patient to self-administer lo-
cal anesthetic analgesia at home. This study was un-
dertaken to evaluate the safety and applicability of the
technique in a wide range of surgical procedures.

Methods

Ethics committee approval was obtained for this pre-
liminary prospective study of 70 patients undergoing
a variety of day-surgical procedures (Table 1). In-
formed consent was cbtained from each patient at the
time of preoperative evaluation. The technique in-
volves the placement of a multihole, thin (22-gauge)
epidural catheter (B. Braun, Melsungen, Germany)
subcutaneously into the surgical wound, subacromi-
ally, intraarticularly, or in the axillary brachial plexus
sheath (Table 1). The catheter was tunneled 4~5 cm
subcutaneously by the surgeon and ﬂrmlx secured on
the skin by using sterile tape (Proxi-Strip®; Johnson &

Presented in part at the American Soci y of Regional Anesthesi
meeting in Atlanta, GA, April 1997.

Accepted for publication September 9, 1997,

Address correspondance and reprint requests to Narinder Rawal,

Johnson). Axillary brachial plexus catheters were
placed and secured in position by anesthesiologists.
The catheters were introduced 3-5 cm within the
sheath and secured to the skin by using transparent
dressing and tape.

These catheters were used for surgery and postop-
erative analgesia. They could be secured in less than
5 min. Using aseptic technique, the catheters were
connected to a 50~ or 100-mL elastometric (balloon)
pump (Fig. 1) with the appropriate concentration and
volume of local anesthetic drug (Home pump®; I-Flow
Corporation, Lake Forest, CA). The balloon pump was
filled with a volume of local anesthetic to provide
10 doses for_postoperative pain management. The
Home pump® is designed and approved to deliver
intravenous antibiotics and cytostatic drugs and costs
approximately $15-320. Postoperatively, when the pa-
tient feels pain, the local anesthetic infusion is started
by opening the clamp (Fig. 2a). The patient stops the
infusion by closing the clamp after the prescribed time
(usually 6 min) or earlier if pain relief is adequate (Fig.
2b). When the patient no longer requires analgesia, he
or she removes the tape, pulls out the catheter, and
discards the pump. In most cases, the patient self-
administers the first dose in the postanesthesia care
unit (PACU).

Bupivacaine 0.125% was used in brachial plexus
catheters; in all other catheters, a 0.25% concentration
was used. The 0.125% solution was used to reduce or
avoid the risk of possible injury due to excessive mo-
tor block. The maximal volume of local anesthetic
allowed for each administration was 2.5 mL for max-
illofacial surgery, 5-10 mL for surgical wounds, and
10 mL for the remaining procedures. An appropriate
pump (50 or 100 mL) filled with local anesthetic to
provide 10 doses at home was given to the patient
before discharge. The patient was instructed to avoid
using the pump more than once every hour.

Before using the technique at home, it was evalu-
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Table 1. Use of Patient-Controlled Regional Analgesia After Various Surgical Operations
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No. of Treatment at
Diagnosis patients hospital / home Site of catheter placement

Hand surgery

Arthroplasty 8 7 1 Brachial plexus sheath

Arthrodesis 2 2 - Surgical wound

Arthroscopy 6 2 4 Brachial plexus sheath

Soft tissue injury 13 5 8 Surgical wound (n = 7)

Plexus sheath (n = 6)
Tendon surge 10 5 5 Surgical wound (1 = 6)
gy P‘lue:;‘:xs sheath (n = 4)

Radius fracture 2 1 1 Surgical wound
Orthopedic surgery

Arthroscopic subacromial 14 4 10 Subacromial

decompression

Shoulder arthroscopy (Bankart) 3 - 3 Intraarticular

Knee surgery 1 1 - Surgical wound
Plastic surgery

Breast augmentation 2 - Surgical wound

Bone graft (iliac crest) 4 4 - Near iliac crest (supraperiosteal)

Lymph node removal 2 2 Surgical wound
Maxiliofacial/oral surgery

Mandibular reconstruction 1 1 - Supraperiosteal

Multiple teeth extraction 1 1 —_ Subalveolar

Arthroplasty 1 - 1 Supraperiosteal

(temporomandibular joint) .

Total 70 35 35

In plexus cath 0.125% bupiv mmtx\mm“mm,hmmﬁnwno.mm lumes of bupivacaine were as foll
Mhhdu:mUmemhﬂuﬁms-mmLMdemdhmamm 10 ml.

Figure 1. Use of the pump (arrow) in the patient’s home.

to the home patients. The written instructions to the
patients included information about: a) symptoms of
local anesthetic overdosage; b) protection of the cath-
eter and pump system during washing, showering,
etc.; ¢) catheter removal before discarding the pump;
and d) how to contact nurses and anesthesiologists.
Additionally, the patient was given a form on which
to record the following: pain intensity on a verbal scale
(severe, moderate, mild, none} after each treatment, the
clockﬁmeofeadxadmhhtnﬁmthetohlnumberof
times a local anesthetic was self-administered, use of
“rescue” analgesic tablets (NSAIDs, acetaminophen/

codeine, or acetaminophen,/ dextropropoxyphene), tech-
nical problems with the pump, and overall satisfaction/
dissatisfaction (excellent, adequate, poor) with analgesia.
Onset of analgesia was assessed from first administra-
tion of local anesthetic in the PACU and from patient
comments. The duration of analgesia was evaluated
from the clock time at each administration, The patient
was given a stamped, self-addressed envelope in which
to return the completed questionnaire within 2-3 days
after surgery. A nurse made a follow-up cail the day
after surgery and inquired about the patient’s general
condition, pump function, satisfaction/dissatisfaction
with analgesia, and suggestions for improving
technique.

Results

Seventy patients received analgesia by self-
administration of local anesthetic solution on demand.
All patients (100%) returned the completed question-
naire. The results are based on data from inpatients,
PACU, and patient comments from the questionnaire.
None of the patients had any problems using the
pump. The onset of analgesia was usually within
5 min but was longer (up to 15 min) in patients with
brachial plexus and subacromial catheters. The dura-
tion of analgesia after each administration of local
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Figure 2. Self-administration of the local anesthetic solution by a
patisnt. On opening the clamp (a), the solution starts running into
the catheter. After the prescribed time (usuaily 6 min), the patient
closes the clamp (confirmed by a clicking sound) to stop the infusion
ﬁ). Tl:\;‘paﬁmt is encouraged to use a timer as a reminder to close
the clamp,

anesthetic varied from 2 to 8 h. Most patients required
two to four administrations.

Six patients did not use the pump at home because
the first dose of local anesthetic in the hospital pro-
vided prolonged pain relief: these patients were not
included in the data analysis. Pain relief was consid-
ered good to excellent by 57 (89%) patients, adequate
by 4 (6%) patients, and poor by 3 (5%) patients. How-
ever, 4 patients complained that the tota] amount of
medication was insufficient (all had received a 50-mL
pump). Except for the above-mentioned 3 patients
with poor analgesia and 4 patients who received an
insufficient dose of local anesthetic, none required
analgesic tablets. Follow-up calls confirmed that the
technique was generally perceived ag simple and ef-
fective. No technical problems were encountered.
None of the patients reported any symptoms of local
anesthetic toxicity. One patient commented that the

large doses (three doses of 20 mL 0.25% bupivacaine
subacromially during a period of 1.5 h). Although this
patient was asymptomatic, a bupivacaine level was
drawn approximately 2 h after the first dose and was
lfm.x.nl:i to be 1.15 umol/L, which is well below toxic
evels.
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PATIENT-CONTROLLED REGIONAL ANALGESIA AT HOME

Discussion

Effective management of pain may make the differ-
ence between surgery being performed on an inpa-
tent or day-care basis. Although NSAIDs, paraceta-
mol, and weak opioids, such as codeine and
dextroproxyphene, are adequate for mild to moderate
pain, these drugs may be ineffective in patients with
moderate to severe pain. Local anesthetic infiltration
in a wound or close to peripheral nerves is not com-
mon; in several studies, it has been demonstrated as a
highly effective analgesic technique (6-10). Infiltration
with local anesthetics modulates pain at the peripheral
level by inhibiting the transmission of nociceptive im-
pulses from the site of injury. The technique is gener-
ally considered to be simple, safe, and inexpensive.
The main limitation to its widespread use is the need
for repeated administration because of the short anal-
gesic effect (usually two to six hours) of a single dose,
Intermittent injections or continuous infusions
through indwelling catheters in the wound area have
been described for inpatients (6-10,11). Our prelimi-
nary data show that this technique can also be used at
home. This study demonstrates the safety, efficacy,
and applicability of the technique in a wide range of
surgical procedures. Although nearly all patients had
adequate to excellent pain relief, the efficacy of this
technique was not compared with that of oral
analgesics.

The major concern with this pump system is that the
entire volume of local anesthetic will be delivered if
the patient fails to close the clamp. To avoid this
complication, the following steps were taken: a) oral
and written information was given to the patient and
the escort, b) the use of a timer was encouraged, ¢) the
patient was informed that a clicking sound is heard
when the clamp is closed, and d) the patient was
instructed to close the clamp and contact an anesthe-
siologist if there was numbness of the tongue or tin-
nitus. The “worst-case scenario” is that all 50 mL of
0-125% or 0.25% bupivacaine is delivered (100 mL is
used only for shoulder surgery), and although techni-
cally possible, this should not lead to any serious
problems because the local anesthetic is delivered to
peripheral tissue, the drug is delivered over a period
of 1 h, and the total dose of bupivacaine is large but
not excessive. The doses we used are far smaller than
Some reported in the literature. Single infiltration by
50 mL 0.25% bupivacaine after cholecystectomy
(12,13) and Tepeated administration of 10 mL 0.25%
bupivacaine every 4 hours for 48 hours (14, 15) have
been reported. Doses up to 40 mL 0.25% bupivacaine
every 4 hours for 48 hours have been administered
subcutaneously to treat pain after abdominal -aortic
surgery, and no signs of systemic toxicity were ob-
served in any of these studies (16). However, it may
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not be valid to compare the intermittent administra-
tion of large doses of local anesthetics and accidental
administration of 50-100 mL of 0.125% or 0.25% bu-
pivacaine within one hour.

Other concerns may be the risk of delayed wound
healing and infection. The latter may be particularly
important for intraarticular technique. The literature
does not support these concerns. Indeed, local anes-
thetic drugs have bacteriostatic and antimicrobial ef-
fects {17-19). The surgeon tunnels the catheter under
the skin so that it exits 3-5 cm from the wound. This
procedure reduces the risk of infection and catheter
dislodgment. The closed pump system described
herein avoids repeated injections and handling of the
catheter, thereby further reducing the risk of infection.
A bacterial filter is included in the pump system (Fig.
2), and an additional bacterial filter was used in this
study. Nevertheless, the risk of infection at home
needs to be studied in more detail.

Although there were no complications in any of our
70 patients, we emphasize that our resuits are prelim-
inary. Controlled trials are necessary to compare this
technique with traditional methods and to evaluate
the optimal concentration and volume of local anes-
thetic. The role of opioids and nenopioids, such as
NSAIDs and clonidine, as adjuvants to local anesthetic
drugs also needs to be studied.
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. Pleural Anesthetics Given Through an Epidural
. Catheter Secured Inside a Chest Tube

Joseph W. Baker, MD, and Curtis G. Tribble, MD

Dzparament of Surgery, University of Vigginia Health Sciences Center, Chariottesville, Vieginia

Pain management after thoracic surgical procedures is a
difficult clinical problem. A variety of pain management
methods are used with variable efficacy. This paper
presents an effective method of pleural anesthetic admin-
istration using 3 pleurai catheter inserted through a chest
tube.

i (Anm

Thorde Surg 1891.31:138-3

thoracie rauma mav pose & dificzi problem for the
surgeun and he pateni. A vacdew Of analges methods
are currendy avaiizole ircluding narcone 2gents, patient.
fonruiied snalgesics, itercastal serve siocis, 2nd pleu-
ral anestiedic agears. Mederate- 10 long-acnng jocal anes-
thetics {eg, bupivacams' administerad i the pleural
space provide a safe and affective method of pain contrel
in nofaac surgical panents {1, 2] as wall as in abdomunai
surgicai panens (3, 41 This e of anesthedc adminis-
tration may Jdecrease narcotic sequirements and, theres
fore, decrease narcouc side offects such 2s raspiratory

~
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depression and paralvac ileus {33, Pleural anasthencs do
! P ) <]

A nalgesia after inorscotomy. sube tharzcostomy, or

Fig I The catheter is advanc):
*Hrougn e iercducer veegle, wiich
(5 iserted 1Arougn che side of e
chest rupe near e hote closest 3 e

) ) EPIQURAL
sigst Sorrie. The rip of the zathuter 1z SATHETER
2OSIRQTeR dvproximarery 1 i from \
the tip ¢f the chest tupe, them the - A ) e
troducer meedie s removed. Tiae Lucee \e”

J0CK gaapeor 15 them attacned o e !
crexymai end of the leura ataseer.

not requira the multiple percutaneous injections with the
nsk of intravascular injection of anesthetic or of pneu-
mothorax during the administration of intercostal nerve
blocks. Pleural anesthetics can be administered either
through an indwelling pleural catheter or through a ches:
tube. 2leural catheters maintain a closed sterile systa
prevennng contagunation and avoiding other mechanica:
proviems assacated with injections directly into ches:
tutes such as pneumothorax. Pleurai catheters may e
piacsc sercutangously during thoracotomy but can ze
dilficit \o pasition optimally. Likewisa, placement dunng
tuce .horacostomy may be difficult owing to the smail
cdiicer ind dexibility oi the catheters Thus paper de-

icioss 2 method of percaraneous placement of a pleurs,
catherer -hrough a chest tube, 2nabline safe, 2asy, anc
accarare catheter placement dunng thoracotomy or tube
theracostomy

Technique

We use 5 standard epicural <atheter insernon set and
stancard chest tube. The epidural intrcducer needle s
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R —— paces durzetiu
Jurimg thuracotomy gr percutaneously
usmg standard tube thoracastomy
technigues. The tip of the catheter i
positioned postariarly and at the
apez, The catheter 1s firmly attached
b3 the external portion of the chest
fno2 unth tape.
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inserted through the side of the chest tube ~ezr the hole
closest o the chest dortle. The epidural cathemr is then
mnserted through the acedie and advances .nul its 1ip
protrudes about L cm through the distal enc f the chest
tub= {Fig 1. The comeined assembly is ‘men mserted
percutaneousty using siandard tube thorscasomy tach-
nigues. If placed during 2n neathoracic procedure. the
Q@atheter is insertad into the chest tube afrér D2 wibe has
been pulled through *he chest wad The ant=~ sire of the
Qatheler into the chest rute shouid be posinonsa within
the pleural space w0 preven: potanual air lezk. [deaily, the
assembiy shouid be rposinoned postencriv wwithun the
pleural space.

After inseron, the pieursl catheter ¢3n o¢ securad ¢
the chest tube with “ieinch tape but not ted wie* the chest
tube stitch. The pleural catheter is then fitte2 with a Luer
cap that will allow injections directly through the rubber
diaphragm (Fig 2). Local anesthencs are acmimstered
through the pleural cathetzr a5 needed. We use preserva-

*free 0.25% bupivacaine with cpineparing at 3.3
—kg every 5 hows as needed for pan. However,
continuous infusion ¢f local anesthetic agerts Tav also be
used {1}. The maximum saie dose of 9.23% supvacaine
with epinepnrine is up ro L mLkg of bodv weigirt every 6
hours

Comment

Pleural admunistration of local anesthetics is an sffective
method of pain management in patients undergoing
thoracic surgical procedures including percutaneous tute
thoracostomy [1. 2]. Admimistration requuires cither an
indwelling pleuraj cathetar or a chest tube. The former
provides a closed system with maintenance of sterility
and avoidance of mechanical problems associated with
repeated injecnons directly into the chest tube. Pleural
catheters can be placed directly during thoracotomy.
Blind percutaneous placement may be difficult owing ta
the flexibility and the smail caliber of these catheters. In
addition, blind percutaneous placement carmes a small
risk of pneumothorax or lung injury {4). The combination
of pleural catheter and chest tube facilitates percutaneous

1

placement and 2nables he surgeon (o use pleural anes-
thetics in any padcent reqwinng a chest tube. This system
ensures good tosiderurg of the catheter postesorly and
at the apex of e pleurzi :vzce. Tt also prevents kinking or
coiling of the pieusal oatherer. which may be a protlem
avin with cacharers placad Juning open thoracotomyv. A
ciosed sturiie svsiim witnout air leak is mamntained. The
catheter can 315C ¢ secursiv attached to the chest tube,
which npelps svaid (nadverient removal. In our expen-
ence, affivacy is axcellens ana redosing is easy with use of
a Luerlogi sdacrar W2 mave used this tecarugue in more
thar 23 patients underging sither thoracotomy or thora-
costomy tpe fizcement Speciic surgical procedures
include pesterdizarai thoracclomy for puimonary resec-
fiens, tube horicostomy for pneumothorax, :nd b
thoracostomy wfter Tanshuata] asophagectomy.

In Qur expenerce. there nave besn no complications
aterbutaole to the rieural catheter nor have there been
any instances of zardiac o cenrral nervous system prob-
jems caused by the anesinstcs. We have observed that
when this weehnigue 15 useq, the patients rarely require
parerteral narcones dunng the 4 to e heurs after admin-
istrauon of the sresthencs,
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Appendix E
Summary of Safety and Effectiveness
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SUMMARY OF SAFETY AND EFFECTIVENESS
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Trade Name: PainBuster
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Classification Name: Pump, Infusion, Elastomeric
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1.0 GENERAL INFORMATION

1.1 Purpose of Submission

1.1.1  This submission is intended to notify the Federal Food and Drug
Administration that I-Flow Corporation intends to market an
intraoperative site infusion kit, the PainBuster™ Infusion System, that
utilizes legally marketed components for a new intended use.

1.2  Statement of Equivalence

121 The PainBuster Infusion System is a kit which includes components that
are legally marketed (either pre-amendment devices or devices that

have been granted permission to market via premarket notification
regulation).

122  The PainBuster Infusion System is substantially equivalent in intended

use to the Pain Control Infusion Pump (PCIP) (K896422) distributed by
Sgarlato Laboratories, Inc.

1.2.2.1 The Sgarlato PCIP kit contains an infusion pump produced
by Burron/B. Braun, B. Braun catheter and Jelco needle.

1222 The catheter and needle included in the PainBuster kit are
separately purchased pre-amendment or 510(k) devices
similar to the devices in the Sgarlato PCIP kit.

1.2.2.21 An example of the catheter included in the

PainBuster kit is the B. Braun Perifix® Epidural
Catheter Set.

12222 An example of the needle included in the
PainBuster kit is the Jelco™ Catheter
Introducer Needle.

1.2.2.23 The PainBuster pump is substantially
equivalent to the Homepump C-Series

(K944692) and Homepump Eclipse (K932740)
marketed by I-Flow Corporation.

1.2.2.3 The PainBuster pump’s design is nearly identical to the
original Homepump C-Series, see section 2.1 below.

2.0 PHYSICAL SPECIFICATIONS AND DESCRIPTIONS
2.1  Description of Device

211 The PainBuster Infusion System is a kit that is comprised of an
elastomeric infusion pump, a catheter and a needle.
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2.1.2  The PainBuster pump is the Homepump C-Series with a new intended

use. The pump design is identical to the original Homepump C-Series
except as follows:

21.21 The PainBuster pump utilizes the same soft PVC shell that
the Homepump Eclipse uses.

21.2.2 The two (2) outer natural latex bladders have been replaced
by a single thicker natural latex bladder.

2123 The PainBuster pump is intended to be used with a catheter
that is included with the kit.

2.2  Product Configuration
(b) (4)

(b)(4)
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(b) (4)

(b)(4)
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(0) (4)

(b)(4)
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(b)(4)

(b)(4)
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(b) (4)

(b)(4)
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